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Hammer Heads do Loosen 


tighten 


Just a turn 
of the screw 
makes it tight 


‘OOD will shrink. You — and your hammer is tight 
know what happens to again, 
your chairs and tables. That is all you do....just 
It is the same with tool turn the screw and the handle 
handles. Nomatterhowtightly is tight as new. 
‘@ new hammer is wedged— This remarkable invention 
when the wood shrinks the does away with loose handles. 
handle will loosen and the Itgives youatoolthatisalways 
head will wobble. balanced, always safeto swing, 
Plumb studied this problem All Plumb Tools (and no 
for years. And finally solved others) have this patented 
it....with a wedge that does screw wedge. Good hardware 
this: When a Plumb handle stores everywhere sell Plumb 
loosens you take a screw Hammers, Hatchets, Axes and 
driver, turn the screw wedge, Sledges. 


FAYETTE R. PLUMB, Inc., Philadelphia, U. S.A. 


It’s Free 


does sway with loose bane 
‘les on toots. 


DOUBLE LIFE 


Hammers atchets 
Files Sledges Axes: 
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Thousands Can Now 
Enjoy Home Billiards 


Brunswick Home Tables Moderately 
Priced—Sold on Easy Terms 


Here's the opportunity of a lifetime to bring into your 
home the greatest sport of all—billiards. Show the fas 
one of these attractive new Brunswick Home tables. Tell 
them of its modest price and the wonderful fun it pro- 
vides—not for a shore while but for years and years—and 
they'll be just as enthusiastic about it as you are. 

Everybody loves billiards. There's a thrill to the game, 
a fascination—real competition. And besides the wonder- 
ful entertainmencit affords, ic provides mild, wholesome, 
health-building exercise. 

You will get more real sport out of a billiard table i 
your home than anything you ever 0 Friends will 
flock to your house. It makes entertaining easy, for every- 
one plays or can learn to play quickly. 

Read the description of the “Playmate” at the right. 
Note how little it costs to place it in your home. Then 
fill out and mail the coupon below for more complete in- 
formation, pictures and prices on this and other Bruns- 
wick Home tables. 

Don’t miss this wonderful opportunity co interest the 
family in one of these tables. Write today. 


The Brunswick-Balke-Collender Company 
Rablohed 1848. Branches n All Principal Cis o he U.S.nd Canada 
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The 
“PLAYMATE” 


A Genuine Slate Bed 
Brunswick Home 
Billiard Table 


'HIS newest Brunswick Home 

Table is a modified standard 
table—not atoy. Ic is substantially 
built and scientifically accurate. 
Cushions, playing angles and balls 
have been scientifically reduced to 
scale so that you have all the play- 
ing qualities of a standard size table. 
The slate bed assures an absolutely 
evel playing surface. Folding legs 
enable you to set the Playmate up 
anywhere. It comes completely 
equipped ready for play —size 
34 x7 ft 


Price $2659 down 


‘alaest ta unallesveniees msatly payin 


‘Ac a slight additional cost interchange- 
able cushions may be had, making the 

table for either pocket or carom 
s. Smaller tables, ft 
pocket 
Fri 


‘plas oa Brenawick Home Difiard Fables, 
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STRANGER THAN FICTION 


AN EDITORIAL 


IHE other day a writer of fiction assured me, 
in all seriousness, that truth is never stranger 
thanfiction. Hewas wrong. Science proves it. 

Here, for example, are two stories that came to 

my desk in a single day recently 

‘A laborer, seated on a box eating his lunch, 
playfully flipped a piece of cheese at a fellow 
workman, ‘The cheese mised its mark and fell 
into a plating bath used in making copper disks 
from which phonograph records are stamped in 
wax, Disks from that bath proved to be much 
harder than those from others. Cascinin the cheese, 
an analysis revealed, produced the increased hard 

ss. Now casein is added to the solution used. 

More records can be made from a single disk than 

ever before and a considerable sum of money is 

saved each year. 

In another plant a quick-drying lacquer w: 
produced. But the liquid hardened so rapidly 
that it could not be applied with a brush. Caustic 
soda'was added to the mixture but the mass still 
jellicd. ‘Then the mixing machinery broke down. 
Pending repairs the test material was left in the 
mixer for several days. When the experiments 
were resumed the chemists were amazed to find 
that the lacquer had become as thin as water 
There, practically as it is marketed today, was the 
product they had been sceking. 


|ONSIDERED as fiction, these stories would 
be dismissed as improbable. And yet itis by 
such strange twists of chance that much of our 
scientific progress has come 
Rontgen discovered X-rays while studying clec- 
tric discharges in gases. Pasteur laid the founda- 
tion for the germ theory of modern medicine while 
studying acid crystals. Our great paper industry 
has been developed from studies of the nest build- 
ing of wasps. Perfumes, dves, medicines, explo- 


sives and a hundred other things have come from 
investigations into the molecular structure of coal 

Scientific fact is usually dramatic and frequently 
whimsical. I have in mind a man who sought 
vainly to find a cause forthe knocking in aucomobile 
engines. One day, in a different experiment, he 
asked an assistant to get him any colored chemical 
foluble in gasoline. fen thousand chemicals were 
available and the storekeeper sent him iodine. It 
proved to have the property of eliminating knock- 
ing and_was the only one of the lot with such 
potter. From chisromanticaccident may comerevo~ 
lutionary changes in internal combustion engines. 


ee THE struggle to make our lives easier, longer 
and happier that goeson constantly in out labora~ 
tories, there is real adventure, stories that are much 
stranger than fiction. Even the most skilful literary 
craftsman cannot make his stories more dramatic 
than are the unadorned and unembellished true 
romances of science. To prove it to yourself you 
need only turn over the pages of this magazine. 

An invisible ray of light used to count automo- 
biles! A motion picture machine that synchronizes 
sound and action! Foolproof airplanes! Devices to 
muffle the noise of riveting! An insect that can fly 
around the world in seventeen hours! “’Beefsteak"” 
made from cotton sced! Medicines from old shoes! 
‘These and scores of other things to make us gasp 
in amazement are told in this one issue of the 
magazine. 

And—Herbert Hoover, who is seeking a fund 
of $20,000,000 co promote scientific research, tells 
us that in science we have only just begun. In the 
12,000 years that separate us from our ancestors of 
the Stone Age we have come a little way, not far. 

o tremendous are the possibilities of the future that 
the human mind is no more fitted to grasp them 
than isa bulldog to hunt rabbits.—S. N. B. 
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The new 


Balkite'B’at $279 


and the new 


Balkite Charger convert ‘your 


-3 


Balkite 
‘Trickle Charger 


MODEL K. Weh vole” 
bates eam be lef om 


thereat the 4 or 
‘note location. Willer 


All Bale Radio Power Unis 
penta fom 10120 es AC. 
Sopecknat heh 
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radio set 


into a light socket receiver 


To enjoy the convenience of a light 
socket set you need not discard your 
present receiver. Add the new Balkite 
{BY and the new Balkite Charger 
instea 
Balkite“B"—the unique“B” power 
pply eliminates “B” batteries en- 
ly and supplies “B" current from 
the light socket. The new Balkite “B"- 
‘War $27.50° serves any set of 5 tubes, 
or less where 67 to 90 volts are re- 
quired. Balkite"B”-X at $42" servessets 
‘of up to 135 volts and 8 tubes. Balkite 
“B-Y at $69" serves any standard set. 
‘The newBalkite Chargerat $19:50,° 
withboth high andlow 
charging rates, is the 
most convenient of all 
methods of charging 
your “A” battery. At 
lowrateitcanbeleiton 
continuous or trickle 
charge. Thus it auto- 
matically keeps your 
battery at full power. 
With heavy-duty sets, 
large sets, or sets in 
constant use whereex- 
cessive “A™ current is 
required, a few hours’ 
operation at the high 


and the New’ 


! ‘These conc 


FAN STEEL 


Bal 


1 ‘Gee Balkite 
‘Radio Symphony Concerts 
swith WALTER DAMROSCH 


rate quickly brings the battery to full 
charge. This new charger gives you 
the advantages of both trickle and 
high-rate charging. 

Both Balkite"B" and the Balkite 
Charger are entirely noiseless in oper- 
ation. Both are permanent pieces cf 
equipment, with nothing to wear out 
or replace. Other than a slight con- 
‘sumption of household current, their 
first cost is the last. Both are built to 
conform with the standards of the 
Underwriters’ Laboratories. 

Over 600,000 radio sets —one 
of every ten—are already Balkite 

equipped. Add these 
two Balkite Units to 
your receiver now. 
Then you too will 
know the conven- 
ience of Balkite Light 
Socket Operation. 
Then you too will 
know the convenience 
‘of owning a radio set 
always ready to oper- 
ate at peak power. Ask 
your dealer. Fansteel 
Products Company, 
Inc, North Chicago, 


he ; 


York Symphony 


wil be broad 
ee Saturday Eve 


“Radio Power Units 
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The purpose of this new Department is to help Readers of POPULAR 
SCIENCE MONTHLY save money and invest it safely and profitably 


How Mr. Davis Increased His Income 


If you have money in the bank you can nearly double your income from 
your savings just by reading this page and following Mr. Davis’ experience 


Mir. avis naa juse spent 2 very 
Profitable half hour with the sales 
‘manager of a prominent firm of first 
mortgage bankers. He left their office 
richer in dollars and richer in wisdom 
he had found a safe way co invest 
and make an extra $240 cach year on 
the amount he had laid by. Without 
doing a stroke of work Mr. Davis 
nearly doubled his income from his 
savings. What Mr. Davis learned 
from the sales manager should help 
every reader of Poputan Scuence 
Monmuty to make progress in geccing 
ahead financially. 

“Your company is one of several,” 
began Mr. Davis, coming at once to 
the point of his call, “who claim thar 
no investor has lost a dollar. Thave a 
special reason for wanting to know 
how this perfect record has been made. 


“MOST of the money T have made 
is tied up in my own business. 
But I have a few thousand in the bank 
drawing 4% and the first endow- 
ment policy I took out years ago is 
now maturing and chat will give me 
five thousand more. I have at least 
twelve thousand now that I do noe 
reed in my business 

“As I figure it I would get $240 a 
year more interest by in= 


By Wattack Ames, Financial Editor 


converting and factoring, about looms 
and spindles, I would be right with 
you, but when ir comes to bonds 
‘will have co cut our technical terms.” 
“All right,” resumed the sales man- 
ager, “let us imagine we are two 
other fellows, one trying to borrow 
money from 'the other; imagine a 
conversation like this aking place: 
««‘Jimm,can you loan me $500? I will 
pay You in six months with interest.” 
‘T have the money, Bill, but what 
do you want to borrow it for” 
“Want to buy a Ford. I have & 
chance to get a good paying position 
traveling through Vermont and Ni 
Hampshire, but the trains are so 
frequent that the man who gets this 
job must have a car t0 cover the 
territory, 
"Td like to help you out, ill, but 
1 will be needing this $500 later. How 
can I know that I will get it back? 
“Well, ll give you a chattel mort- 
gage on the car and let you hold the 
pearl studs and links my grandfather 
willed to me. They alone are worth 
more than $500. How about that? 
“That shows good faith on your 
part, Bill, buc if you were unable to pay 
me back’'in six. months I would not 
want to keep the studs and Ford in 


place of my five hundred. What I 
want to know is, how can I be sure 
you will have the money when it is 
time to pay me back?” 


““OPHAT'S casy, Jim. I can make 
Mary $100 8, week on this new job. 
and I are now getting along on 
$75. I'l pac away $25 every week 
In six months chat will amount to— 
let's see—why it will amount to $650, 
more than enough to pay you back 
with interest. Do 1 get the loan?” 
“‘Nor so fast, Bill. Your intentions 
are good, but money is money. How 
would I’ be sure you would put the 
money away every week, that you 
would not dip into ic occasionally 
when you wanted something extraé 
“Jim, Lam perfectly willing to 
ive" you an order on my employer. 
You can get the money from him out 
1y pay every week. And you can 
ie mortgage on the Ford and 
keep the pearl studs until the Jase cene 
id bach de areal 
*'Now you've made a real proposi= 
Bill’ aod I will loan You the 


“If ie was always as hard as chat to 
money,” observed Mr. Davis, 
sales manager paused, “there 

would not be so. many 


Vesting in your bonds, burl 


worked hard for my money 
and am not interested in 
taking any chances with 
$12,000 10 get a possible 
$240more a year. Your‘no 


your bonds are safe, and 1 
xethat should be rec~ 
omnmendation, enough but 
T wane proof in facts. 1 
would like to know why 
your bonds are so safe that 
fno investor ever lost in 
them.” 
“That's easy co ex- 
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‘The Editor of 1 


the readers interesting 
articles, but 
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‘SCIENCE MONTHLY, 


New York 
appearing 


wrame at the begic- 


is Deparemenc i an suthoriy om ie 

‘estment matters and he will not oaly every month give 
1d Useful foformation in" his 

Problets, Advice el be glodiy pives regsrdlag che 

lems. Advice iy given regarding the 
er investment of funds and proper plans of saving. 

‘Address all your ioquiries to Wale 

Editor, POPULAR 


-e Ames, Financial 
250 Fourth 


this section will be care- 


‘ople trying to get loans 
Rom their trends 
“But you get the poine, 
avis? 
You see this’ fellow, Bill, 
not only wanted the money 
for a useful porpose—to 
| || puc himself in position to 
| |] make more money—not 
||] only did Bill offer security, 
hut he agreed to pay back 

the loan out of his earn- 

ings. And on top of that 

he agreed to have a definite 
amount taken out cach 
week and paid over to Jim 


plain,” began the sales 
manager. “You se, all our 
mortgage loans are made 
on an amortized basis. The 


borrower « « 

“Hold on,” interrupted 
Mr. Davis.” “That's. all 
Greek to me. I'm in the 


cotton goods business. If 
you were talking about 


| 
Joss’ record must mean that 
| 


fully lowestiguted by the Publisher of POPCLAR SCIENCE 
MONTHLY. “Readers can be sure that companies adver 
fining are reliable and chat they offer securities which 
Represent sound nancial inveruments. While invest. 
‘ments obviously cannot be guaranteed by the Publisinet, 
Ereryelfore wil be made xo insure that only advert: | 
tents of sbealutely selable compenies re acceptcd 


Address your letters: Wallace Ames, Financial Editor, 


i 
i 
POPULAR SCIENCE MONTHLY, 250 Fourth Ave,New York | | 
| 


by his cmployer. ‘That 
made the deal pretty near 
. Davis, “Jim 


had it figared out nicely. 
He was a careful business 
‘man as well as a friend cf 
Bill 


ind that is one way of 
showing how our bonds 
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How Mr. Davis Increased His Income 
(Coieatfon seed) 


aresafe-guarded against possible loss, 
continued the sales manager. 
mortgaged property itself 1s able to 
carn money to pay interest and repay 
the bonds and these earnings are 
pledged in writing and paid over as 
| they” are collected by a carefully 
| worked out plan. That is to say, the 
building pays its own way out. Here's 
| a eypical bond issue. See how these 
safeguards are put in.” 

i¢ sales manager picked up a 
circular describing a certain bond issue 
and resumed: ‘*This bond issuc is on a 
new aparement building which, to- 
gether with the land, is worth more 
than $1,000,000. The net income from 
rents should be over $125,000 a year. 
We loan the owner $700,000 and this is 
what he pues up as security: 

“First, he gives a first mortgage on 
the land and building worth $300,000 
more than the amount we loan him. 

“Second, he agrees in writing that the 
carnings of the building shall be used to 
meet interest and pay off bonds before 
hhe uses any part of the carnings for 
‘other purposes, So we practically 
have a mortgage on the carnings 
as well as on the property itself. 

“Third, we arrange a schedule so 
that the’ borrower must start the 
sccond year to pay off an average of 
$30,000 in bonds anoually. By the 
fifteenth year he has paid olf $390,000 
| out of an original Roan of $100,000, 
| But still we have a first mortgage on 
| the entire million dollar property. 

“Fourth, since rents are collected 
monthly, we require the borrower £0 
make monthly advance payments in- 
stead of lectiog him wait until the 
| interese and bond payments are actu- 


HE booklets reviewed below will anise 
ct ahead financially. You 


by 
| 52 Fourth Avenue, New York. For conven: 
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ree alent ingrlataiabic 
irytog oat thet plan fora period of yeas 
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ally due. And these monthly pay- 
ments are made to a third party called 
the trustee who acts in the interest of 
investors who have bought the bonds. 
Thatis like Jim loaning money to Bill, 
and collecting from Bill's employer. 

“As this Toan is for $700,000 we 
issue $700,000 worth of bonds in $100, 
'$500 and $1,000 amounts. That gives 
every one a chance to invest the 
amouat he has available in a security 
which would otherwise be open only 
to the millionaire. 

“OF course there are a lor of safe 
poais T have nor mentioned, “We 
Jook up the borrower carefully and 
make sure he is capable, honest and 
strong financially. We get expert 
Opinion as to the value of the prop- 
erty, its probable carnings under 
whatever conditions may arise, find 
out if there is a real need for that 
particular building, etc. The title is 
Insured, fire insurance taken out in 
favor of the bondholders, and we check 
up regularly co sce thar taxes are paid. 
We have been in this business a good 
many years and we naturally have a 
complete organization of trained men 
to look after every detail.” 

sAnd that is how Mr. Davis 
spent a very profitable half hour, He 
earned that the modern type of first 
mortgage real estate bonds have not 
only the old fashioned first mortgage 
behind them, but thar the rental 
income of the property is also pledged 
as security and this income 1s paid 
over to a trustee as soon as it is 
collected by the property owner. Now 
Mr. Davis is a first mortgage bood in- 
yestor. His money is safe and he 
is getting $240 more interest. 
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in language thac the 
the impartone factors of safey of real estate 


“Borse Bows mr Matz” (A. C. Ally 
3») explains how the investor may 
tally and conveniently deal with an sovestimeat 
banker through the mails, aod without the 
tual advaneage of direct contact 
[ir] “Youn “Mower” (Fidelity 
lortgage Co.) covers the points of general 
interes to the investor who & planaing eo pot 
bhis moncy im souad mortgage bond investments 
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‘HE Gem Double Life 

Blade gives a double- 
clean shave in half time! Its 
double-keen shaving edge 
gets the hair at the dermal 
line the first stroke! Double- 
heavy, double-reinforced— 
it never flexes, quivers, or 
scrapes. Double-durable— 
it keeps giving brand-new 
shaveslongafter other blades 
have expired! Made of bet- 
ter tempered steel, it leaves 
you in a better temper after 
the shave! 

It's double-protected, 
double-sealed, and it 
backed by a double-satis- 
faction guarantee. Sold 
everywhere. 

P.8.—Your money does doubte- 

duty when it buys the Gem de 

{Lae Razor, And to moke sure 

‘hat eoery Gem owner is dovbie- 

‘happy, our service department 

twill make ood fr any frame that 

isn't 100% perfect—no matter 

‘ow longi Ben tn use Send 0 


Brooklra, N.Y. 


GEM 


Double Life 
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TESTS OF RADIO APPARATUS 


KEY TO ADVERTISE- 
MENTS OF APPROVED 
RADIO PRODUCTS 


Page 
All American Radio Corp. 7 
Allen Bradley Company 

sessusnt esse MO, tgs 118, 6 
“Anpion Corp. of America 
Belden Manufacturing Co. 
Burges Battery Compa 


Carborundum Company 
Garter Radio Company. oe 
Central Radio Laboratories... 184 
‘The Chaslyn Company... * 
Day-Fan Electric Co, 79 
Daven Radio Company 430 
Dubilier Condenser & Radio Corp. 118 
Fansteel Products, Inc. 3 


(Chas, Freshman Co, 
George Electric Co, 
A. H, Grebe & Co, 


ath cover 


Hammarluod Mfg. Co, 
Hawkeye Radio Company... 
Jefferson Electric Mie. Co. 


| Lynch, Ine... 
lena L. Martin Co, 
Martin-Copeland Co 


Priess Radio Corp. 
Raiall Company 
Radio Corp. of A 
H.G, Saal Company. 
‘The Sterling Mfg. Co 
Westingale Electric Mig. Co... 183 
Westinghouse Electric & Mfg. Co. 119, 
World Battery Company... 184 


by University Engineers Insure 
Satisfaction to Radio Buyers 


LL radio products advertised in 
fen is approved ip tia For 
must be d 

lar Slenes Ist of Scandals 
the left is an index to the advertise- 
ments of certifed radio products to 
be found in this issue. None of these 
advertisements contain misleading or 
secre ates, Excl emenaer 
arated corret—e: luct is guar 
Prana ‘by Porvtan Screxcn Montary 

0 give satisfactory performance. 

hint ed SE ead ‘apparaon 
should I buy2"" This question is up- 
¢ in the mind of evervone inter- 
ested in radio. To answer this ques- 
tion for its readers, Poputan Scimvcu 

Mowraty two and a half years 
tstablished ‘the Popular Science fn 
stitute of Standards under the direction 
of Professor Collins P. Bliss of New 
York University. The work of the 
Institute is conducted in the Sage 
Laboratories where the most modern 
‘equipment is available for thorough 
testing of any kind of radio apparatus. 
‘means of the exhaustive tests 
made by the Institute of Standards, 
readers of Povutax Scincr Moxtay 
can parchase radio apparatus adver- 
tised in its pages with complete assur- 
ance of satisfaction and quality. 
Readers will find the Institute's 
partial advice of greatest value in 


climinating guesswork and uncer 
tainty in the Selection of radio appa- 
ratus, 

In selecting products approved by 
the Popular Sclence lastitute, readers 
know they will get articles of sound 
quality, efficient’ construction, and 
capable of standing up under usage. 
The service of the Instivute is entirely 
free. Address inquiries, or requests for 
the list of approved products, to the 
Popular Science Institute of Standards, 
250 Fourth Avenue, New York, N. 


Popular Science Monthly 
GUARANTEE 


The above seal on an advertisement 
indicates that the products referred co 
have been approved after test by the 
Paper ere Institute of Standards. 

Lax Science MontuLy guaran- 
tees every article of merchandise ad~ 
vertised in its columns. Readers who 
buy products advertised in Porunan 
‘Science Mowratx may expect them 
to give absolute satisfaction under 
normal and proper use. Our readers 
in baying these products are guaran- 
teed this satisfaction by Poruran 
Scrence Montaty. 

‘Tne Puntisners 
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‘~ remarkably good/” 


Battery Eliminator 


That is the judgment, without exception, 
of radio experts and enthusiasts who have 
examined and tested these two fine units. 


They mean Detter reception. Both have a great deal to do with 
finer tone-quality. You owe it to your own enjoyment of 
radio, to know the facts about these fine-quality accessories. 


ALL-AMERICAN ALL-AMERICAN 
Reproducer Constant-B 


For purity of tone this handsome product is out- An attractive compact unit of silent efficiency 
standing among reproducers. It combines ingen- _ —insures a dependable supply of uniform plate 
iously all advantages of good cone-type reproducers current. Five output taps; negative, +45, +67, 
—and the improved quality provided by a special +90, and a power tube €ap adapt “Constant-B"* 
sounding board and sounding chamber. A highly jairements. A “Detector” control pro~ 


sensitive unit which reproduces voice and instru 
ments naturally and clearly. Perfect uniformity is 
maintained over the entire musical range, whether 
amplifiers are turned to full volume, or down to a 
whisper. Absolute frecdom from “inherent pitch” 
prevents low throaty tones or twangy nasal effects. 


toll re 
vides voltage variation between 10 t0 60 volt, 
An “Amplifier” control allows a variation of 
190 120 volts on the intermediate tap, with- 
out affecting the go volts supplied to first audi 

stage. A High-low switch adapts “Constant 

to receivers of various current requirements. 


Complete with 


Price $25.00 Piney Price $37.50 
New 1927 Radio Key Book 


Learn more about the fundamentals of radio. This new 48-page book contains an interesting 
analysis of radio in language anyone can understand—also complete constructional details of 
the leading types of circuits. Sent for 10c (coin or stamps) to pay for postage and mailing. 


ALL-AMERICAN RADIO CORPORATION 


4205 Belmont Avenue, Chicago, Illinois 
OWNING AND OPERATING STATION WENR 66 METERS 


——_— 


Raytheon Tube 


© This seat on «radio, tol or oil burner advertisement signifies the approval ofthe INSTITUTE OF STANDARDS. See pares, 
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Vie You Ward 6? 


NTIL you hear the Synchro- 
phase you will not realize how 
perfect radio reception can be. 


Your dealer will demonstrate the sev- 
eral very definite reasons for the su- 
Pperior reception of the Synchrophase: 
—Colortone, Binocular Coils, 
S-L-F Condensers, Low-wave 
Extension Circuits, etc. 


Or send for Booklet P. 


A. H. Grebe & Co. Inc., 109 West 57th St., New York 
Western Branch: 443 So, San Pedro St., Los Angeles, Calif. 
Factory: Richmond Hill, N. Y. 

This company owns and operates stations WAHG 
and WBOQ} also low wave rebroadcasting sta- 
tions, Mobile WGMU and Marine WRMU. 


¢ 


All Grebe apparatus 
is covered by patents 
granted and pending. 


© This eeal on radio, tool or oll burner advertisement signies the approval ofthe INSTITUTE OF STANDARDS. See page 6. 
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It Ruins Your CAR and Costs You MONEY 


ootleg OIL 


How unscrupulous dealers sell you inferior 
substitutes, endangering your car and even 
your life—Ways you can protect yourself 


By AGron MC. Stearns 


OWN a concrete grade in New scandal that has come upon us all un- unnecessary expense, What does 

England one day last summer ‘our pockets, increasing ‘means that at least once out of every 

‘a small touring car rolled gaily. robbing us of ‘motor car five times that you purchase oil at a 

At the wheel was a middle-aged man: his and even endangering our roadside filing station you will not get 

wife sat beside dren filled lives, It is @ scandal that is costing you the kind of oil you ask for. Possibly you 
the tonneau. Baggage a ngout- and me and other American automobile may get another oil just as good, 

St on the running board proclaimed owners nearly a billion dollars a year in chances are that the stuff poured into 

‘them through tourists, With tour ranks case will be a 

fight, the promo low grade substitute, or 

ily Tet erated oil, or even 

oil from some other 

orist’s crank case, that. 


Beg Fat mee What Poor Oil Does to Your Car 


the foot of the grade, and 
for the next rise he opened 
the throttle wide. moving part. 


ive wear and tear on every 


in an ad- Tt may smash the connecting rods; break the 
joining clump of woods, T crank shaft, “freeze” the pistons, ruin the cylin- ly an opinion. It 
was hiking along a path der block, or bring on any number of troubles a proved fact, d 
Teading to my" vacation that mean big repair bills, or even dangerous 
camp, when Twas stati Law Pmmy 
oe ee It “gums up” the cylinders and other moving 
Pcp pesoreeptr as jrte With foreign matter, cation ani opliatert Pea De pres 
raced toward the highway. of metal. 3 Ca lations of 
What I saw was rage It overheats your engine and makes it noisy. raft in lubric 
‘The small ear had come to It takes all the enjoyment out of motoring. have revealed ‘an 


id the Itsends your ear to the junk heap long before 


its time. 


ig rods 80 
road, smashed 


crank shaft, scized pistons, on 
and ruined’ cylin pressing on us the 
Ind, i that unless we exer 


fant outing into a bill for re- 
pairs that would mount 
Into hundreds of dollars. 
casual examination of the 
jammed and “frozen” parts 
of the wrecked motor was 
enough to reveal the story 
of what had happened: 
Another car, and another 
had failen innocent 
victims of bootleg oi 
Bootleg. oil! It is the 
‘name of a new and gigantic 


predica- 
y of mo- 
sh Tsaw come to 
jon the New England 
‘Think of itt At least one 
chance in every five that 
the service man may. fill 
‘your car with a substitute 
lubricant, and that this 
substitute may be one that 


% 


Blams Dishonest Dealers 
Presiding Justice Georae W. Simpaon ofthe 
‘Commercial Frais Court says: 
‘Bootleg ole foisted pon motaea 
‘age carn to extent of $1,000,000,000 = year” 


places it has been 
ces of getting a sub- 
place of the real 
fourout 


vestigators, it is putting the situation 
ly to sy that twenty-five percent 
‘old rt 


NDEED, to such alarming proporti 
has this ici traffic grown that two 
states recently have passed laws making 
fense for any dealer to fill 
cating oil for an internal 
substitute or 


placed before the legislatures of forty-two 
‘tates for action early next year. 
‘you have. gon 


Pennsylv 
‘at a speed of thirty 
cil pressure gage on the dash registered 
‘ouly four oF five pounds, whereas at that 

ed it should ordinarily read twelve or 
thirteen, T stopped and looked at the 
gage on the motor. It indicated that I 
needed more oil, 40 T pulled up at the 
next service sation, a re gnsline pump 
outside a small grocery store. 

“Give me two quarts of Bearcat 
medium,” T told, the proprietor. (I am 
using the name “Bearcat” here for that 


of & widely known motor oil.) ‘Then I 
‘went into the store to make some small 
the proprietor's wife. 


purchases fror 


AVIN 
T drove 


Satkin that I kacw to be rolable; T hed 
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the crank case drained and refilled with 
fod ‘Bearcat medium. | And driving 
away from there the 
Hhsze belore T had seackol © mod of 
‘thirty miles! 

got mines Je Bed ech on 
perience, ‘will be incli 
to doubt that the dangers of damaging 
your car by bootleg oil are as real as 
they have been pictured. If so, you may 
beastonished at some of the facts recently 


zation of business men from all parts of 
‘the country who have banded together to 
Brmmote fae play and honest dealings in 

musiness. Not long ago these men spon- 


sored a trip of investigation through the 
‘New York metropolitan district and the 


have been calling “ Bearcat. 
ples then were taken to the laborato 
of Henry James Masson, assistant 


THE: results were startling. 
forty-two samples collected, on] 
were fouind to be genuine “Bearcat.” The 
Fest were substitutes or mixtures. In 
other “words, only twenty-one percent 
came up to the" Bearcat” specificati 
ine percent were frauds. Only 
One dealer out of five supplied. the 
which had been ordered. Four out of five 
sold substitutes! 

‘When the matter was called to the at 
tention of the New York legislators, a 
representative of the Bureau of Weights 

easures was tent to make a round 
ce stations at Albany, the capita 
Fifteen calls were made at ata- 
ong selected at random. In seven cases 
the investigators were told that the sta- 


the genuine oil called for Te 
ing half dozen supplied stuff (for the 
in article) which analy 


delphia, Chicago 
that condi 


UT just what danger is there in thi 

ferior il, and what serious dam- 

age can it do to my ear?” you may ask. 

An answer was given in Porutan ScLexce, 
Moxa some time ago b 

iggest automol men, 

man who tears dowu hi 


ber of good reasons 
why cars di 

longer in 
ning, but the first 


worn bearings and 


gears and frozen 
pistons that I do, 
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you'd soon understand how important it 
is to have your ear well heeled with high- 
grade il. ‘The poor stuff hasn't any body 
It simply, turns thin lke water when it 
gets hot.” 

Your automobile is a mighty compli 
set tel cee loon tes 
ie Seahig op sed down, a, ocfile 

riven by a scries of explosions 50 
rapid’ that the human ear can hardly 
distinguish between them. Crank shaft 
and flywheel, with the connecting rod 
bearings that take the push of the ex- 
plosions, are whirling at perhaps twelve 
oF fifteen hundred revolutions a minute. 
You throw in the clutch, step on the 
accelerator and whis down the road 
twenty or thirty miles an hour—yes, 
sometimes fifty or more—in absolute re- 
Tiance on the continued safe operation of 
Ua, complicated mach 

d you ever stop to th 
‘alone, that. makes 


‘whirling’ steel parts 

ts those parts from clashing, 

d locking together? 

at in made ‘up of countless 

ales that such 
hall beari 


the metal parts can turn abot 
another at high speed without coming i 
‘actual contact. In other words, the o 

the t 


NON sat bappens if his in given 
or becomes too thin? I youever 
ihave tried to bore a hole throught piece 
‘of metal and burned your fingers on the 
dill which has become heated by. the 

friction, you can understand somethi 
cof what hi ‘The. moving. sted 
hone 


expands them 1 
‘They “freexe,” 


rod, crank shaft, goa 
‘the motor or 
‘the center of the machine, 


somewhere i 


‘The Enemy with- 
in Your Gar 
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in, that the oil, while not 
down and causing a 


grade oil on your automobile motor are 
always the same—excessive wear and 
rapid deterioration. ane 
fot Jong ago the engineering depart- 
ment of one of the largest oil companies 
Sad a Soli test Ua seed a 
ingly just. what happens when you use 
poor oll. "The engineers took twa brand 
ew motors and set them up on test 
benches, "These motors were identical in 
construction, but the crank case of one 
‘was filled with medium motor oil of high 
fede, while the other was filed with the 
ind Of oil you buy at a “gyp” 
station, 


OTH motors were started at the same 
time and kept running for several 
hundred hours. At the end of that time 
(hey ese Rovped ond dhencented: ond 
rearing parts were mensured: and 
weighed Mt bas found ut the moter 
filled with good oil had worn so little 
that the actual amount of wear hardly 
could be determined. In the motor run 
with poor oil, on the other hand, bearings 
were loose, cylinder walls showed traces 
of uring and scoring, the comprenion 
ras weak, carbon coated. the cylinder 
Tread ina thick layer, and the valves were 
‘gummed up and pitted. 

Zh condi of thas to mcters as 
‘evidence enough of the damage caused by 
poor oil; but to make the test still more 
convincing, the engineers cleaned both 
motors, reassembled them, and started 
them going wenn. This time, however, 

i supply was switched around so 
tia tae Sore, Sota gt tne ped oe 
fand the poor oil went into the erank ease 
of the motor that had gone through the 
first test almost unscathed. ‘The run was 
continued for the same length of time as 
before and then the measuring, weighing 
aul testing were repeated, 

test conclusively settled the ques 
chica ll he 
‘after the frst test now indicated virtually 
no additional wear. ‘The good oil had 
prevented further damage. ‘The other 
motor, the one that had passed through 
the first test almost unharmed, now 
showed excessive wear and deterioration. 
‘The bootleg oil had done its work!” 


'N PROFESSOR MASSON’ S labora- 
tory analysis of the samples of i 
taken from forty-two filing stations in 
New York City, five important points 
‘were considered in determining the lubri- 
cating uaitis of the ol, These wee 
specific grav point, fire test, 
pour test, and viscosity. Considered to- 
ether, these tests tell whether or not the 
oo bil Ha 
gravity, of course, indicates 
relative ‘weight of the il. The Hash point 
is ture at w from 
wl momentarily ignite (a in the 
of a gas burner); in_ other 
at which the oil will 


un 


Testing Oil 


ar tet deters 
the degree of cold at wh 
itll stil pour smoothly’ 
in other words, measures 
the ability of the oll to re 
38 cl without ew 
ing sggiah and failing to 
spread between surfaces requii 
cation. 

Viscosity is the thickness 
of the oll. This means the ab 
Oi ota in baring a rest being 
scquccaed out 

"Yor the standard, high-grade oil which 
each of the forty-tvo dealers was asked 
to. supply, the specifications rai as 
follows: 


With these figures compare now the 
findings for the substitute o 
will recall, were sold by thi 
Of the forty-two dealers 
genuine standard article called for. The 
Ieasurements of the substitute samples 
ranged as follows: 


Specific gravity ‘8002 to .9506 
ah point 

Fire test, 2 

Poa test 0 F to WF 

Visconity 191 see. to 575 see 


‘Take the viscosity range alone. Of th 
forty-two samples, only. two. showed a 
“body” above the specified 493 of the 


‘Or compare the figures for flash po 
and observe that some of the substitute 
oils begin to break down at a tempera- 
ture 45 degrees lower than the reliable 
oil asked for. ‘The same relative con- 


dition ig true in the ease of the fire test. 
Some of the substitutes burn at a 
Wrest forty dares elow that at 
which the high grade oil will stil do its 
Tork efficiently. You ean readily realize 
what the effect of such a condition would 
‘engine. should becom 

hill, or the water 
Where 

mdr the 


and break down. f 
cate the bearings an 
bad smash or, at best, damaging wear 
end a costly repair bill, 

‘And this damage and wear to your 

not the only loss, 
are actually paying the top prices of high- 
grade oil for cheap, low-grade substitute 
You and every other motorist today a 
literally being robbed to fill the pockets 
‘of a thousand roadside dealers, 
ised service men. ‘They 
ith your safety—and. your own tech 
jeal ignorance about oil gives them the 
hance. So the greed of the unserupulous 
‘that infests every trade until 

en awakened public curbs its illegal ac- 
tivities, has developed this astonishing 


TT HERE, exist cheap, low-grade oil, 
without nevessury body for safe lubri- 
which these“ eyp” deal 


. stuff to you at 
‘twenty-five or thirty cents a quart, under 
the guise of a. standard brand, these 
dealers make anywhere from 400 to 700 
pervent profit! And, even if a “gyp" 

merely makes a half-and-half mixture of 
‘one of the cheap (Continued on paye 125) 
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and Win One 


its on these pages the Sto. 

ff Archimerdes, one of the 

ale games the world 
has ever known, Recently resurrected out 
of the dust of twenty 
ies to become ev 
the cross-word puzzle, Mah Jo 
‘other alluring pastimes that have capti- 
vated America and other countries in the 
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‘others in competition. It is packed with 
surprises. And as an entertaining means 
‘of stimulating the mind and training the 
eye to keener perception of line and form, 
it probably has no equal. 
the game consists of fourtoen small 
cardboard or wood, which 
i specified shapes, most « 
riangles. ‘These pieces, properly 
the diagram 


the 
be played 1 


ancient parchment, an 


jeces can be rearranged to pro- 

nany thousands of original figures, 

resembling men, animals, houses, birds 
‘countless other object 

ced only elite by the kil 


remarkable game, Stomai 
“the thing that drives one wild.” 
people who have tried 

of noted Americans, say that the 
name fits perfectly. Once started, they 
it is almost impossible to leave it 
until its peculiar problems have been 
mastered. 
For pure fun, it 


ean into a recogn 
of the game is to see who can build the 
most lifelike and original figure. ‘The 


8 game that anybody 


‘examples on these pages demon- 
play it as solitaire or with any number of JB strate some of the poss 
‘The 
Souter Ostrich 
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The PUZZLE That 
Drove Men Wild 
2,000 Years Ago 


Famous Stomachion of Archimedes 
Will Challenge Your Wits—Try It 


of Our Cash Prizes 


The lateen-rigged for example, 
's how you can combine the smaller 
pies to form laryer triangles or recta 
shapes. Human fig 
amazingly lifelike and full of a 
Study the charging soldier and the b 
ite now snugly 


together. ‘Two par- 
larly fine action figures are the 

haseboll players ot top of page 13 

were desi i Porutar 8 


Mowrmur by Arthur L. Smith,a 
thority on puzzles and games. 


ABORED expresion—a took of dig 
nity, wildness, surprise—all these, 
you will find, you can give your human 
figure by the aha placing of one ita 
eit 


‘This matter of getting the 
facial expression” on your human 
1es the most exas- 


Tn designing an animal, perhaps the 
‘most ticklish part you'll ind to be petting 
the right proportions, Ears a trifle too 


The 


ane, Elephant 


Blacksmith 


Too wating scion Beare, Nowe ie 
‘Bterencen inthe necks and Bodies 
Jong wil make youreat bk ke 

anda back too humpest 
ik pve yous hese te luk ote 
hippopotamus! ‘To start out with 
the inention of rating whipet 
and finish with @ nice 
toe human but fy certainly con- 
fession of weakness, Nevertheless, 
many @ Stomachion masterpiece 
willdoubtless be produced that way! 


TT i pieces forthe game can be 
‘made from woo, wallboard, 
sadbvard weeny othe lar we: 
terial, but in aning perhaps 
itrwould be best to wea bitof good 
quality cardboard that ean be cut 
‘easly. Here's the way to go about 
te aan 
ist lay out and cut the pieces, 

‘This i a smple matter and should 
‘more than ten minutes, 
Follow the diagrams on page 1, On 
thin wooden board or a piece of sti 
‘cardboard, draw an exact rectangle, 
just twice as long as it is wide, rep 
resented in our diagram by ABCD. 

‘Next, mark the middle points of 
the ta eed otto, Kaa of ther 
tangle, thus fixing the points ma 
Hand ¥ onthe dagen, Now draw 
the line EF and the diagonals AD, CE, 
and ED, fixing the point G, 
will see that the rectangle is now 
divided into two equal squares. Taking 
firt the leftchand square halve the Hine 
AG, thus fixing the point H. Draw the 
line CH. ‘Then bisect the line CP, fixing 
the point J, Bisect also the line CG, ob- 
taining the point K: then bisect the line 
G, fixing the point L. By drawing the 
Tines JIC and JL, connecting these points 
just determined, you complete the con- 
struction of the left-hand square of the 
rectangle. 


URNING next tothe right-hand 
‘square, which is already’ traversed 
by the two diagonals, ED 

and AD, bisect the diag- 
‘nal ED, thus fixing the 
jint M. Then draw the 
ine FM. Bisect the ver- 
line BD, fixing the 
joint N, and then further 
isect the line BN, fixing 
the pont. Drawing te 
ines MN and MP com- 
pletes the construction. 
‘The points Rand $ are 
fixed automatically by the 
intersection of the lines, 
and donot take part in the 

construction, 
All that remains now is 
to number the fourteen 
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Make a Stomachion of Your Own. 
and Win a Prize! 


PULAR SCIENCE MONTHLY offers 
‘3100 in cash prizes to those readers who 
submit the best original designs of animal 
figures made from the fourteen pieces of the 
‘Stomachion of Archimedes, described on these 
pages. Prizes will be distributed as follows: 


First Prize. . $25 
Second Prize 45 
‘Third Prize rd 
Five Prizes, $5 eich. 35 
‘Ten Prizes, $2.50 cach 25 

Total Prizes Fioo 


elie ie pore to create many ober 
bey ee tse ghee Wasson] fighres: 


Pate the originality and eke char 
‘eter of the figure, and on neatness and skill 


‘ize wil be given to each tying contestant 

"You need not buy POPULAR. ScHENCE 
Moxtuy to compete. You can borrow a copy 
from a friend or you can examine one at any 
office of POPULAR SCIENCE MONTHLY or at 
Public libraries free of charge. 

‘All entries must be mailed or delivered not 
later than Noveruber go to the Puzzle Editor, 
Popular Science Monthly, 250 Fourth Avenue, 


piccesasindicated in the diagram, then cut 
them or saw them along the lines you 
havedrawn. This done, lay the pieces out 
in random onder infront of you, 
first your attempts to piece the parts 
together fnto the form of some animal 
may seem almost hopeless; the pieces, 
nearly all different in, shape aad size, 


For example, you will find that 
of the points were fixed by biseet 


‘This provides a geometric 
szives you angles, sides, lines and corners 


Jen were dained by Artur Sth 
such as you wil find in no other 
Inga of the kind 
‘your figure, you mi 

warte pieces ailersiani ous ee 
or upside down—that is, “turned! 
gern thei faces,“ Morea, it 
isnot necessary, according to Archi 
medes" own structions, that the 
Pieces he exactly in contact with 
tach other. Large gaps between 
thei, however, must be considered 
‘as actual gaps and taken into ace 
count when the lifelike character of 
the figure is judged, 


“THERE is only one hard and fast 

rule to the game. This is that 

Jone of the fourteen pieces must bo 
sreompleted figure. Intl 


| 
| 
4 aes 


ery fuk you wil finds fies much 
the thrili'and fascination of the 
‘game. For whileitiscomparatively 
‘easy to make a recognizable figure 
sing a few selected pieces, the real 
trick comesin fitting the Inst two oF 
thre pieces without ruining this 
ure. In fact, the discoverer of 1] 
‘game has declared that the struggle 
{to place these last recalcitrant 
pieces is enough to make ‘a wikl 
How ingenouly onl getiticlly it 
low ingeniously an ly itean 
be done, though. is strikingly shown i 
the completed figures reproduced her 


S YOU grow more adept at the game, 
you will ind it not only increaingly 
enjoyable, but highly valuable as well. Tt 
will stimulate your originality’ and re- 
sourcefulnest, and train your eye in aceu- 
rate perception of formand length. Any 
Young person whe plans to fit 
a carcer in which. vis 


mise Ke 


il quite. recently, the Stom 
was known only by a few seattered refer- 

‘ences to it in the sur- 
ing. mathematical 
books of antiquity 
and in some of the 
Arabic mathematical 
works issued dui 
the Dark Ages. ‘The 
game was frequently 
referred to as the 
“Loculus of Archi- 
medes,” the — word 
“loculus” meaning a 
small box or casket, 
Doubtless the four- 
‘teen pieces were kept 
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‘TARILLS 


“I’ve been lost on the Polar Sea, but my 
experiences seem commonplace when 
I think of these hair-raising stories 
that Roosevelt, Bartlett and other 
famous explorers have told me” 
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says Fitzhugh Green 


‘Yes, in my twenty-one years 
‘of naval service L have been 
pretty much all over the world 
‘and had a good many thrills, 
But Tam beginning to believe 
that my most hair-raising ad- 


lle shrugged.“ did in the beg 
ut now—" 

He brought forth from somewhere a 
bone, the shoulder bone of a large lion. 
Impaled in the hard humerus was a steel 


ning. 


ventures fall away short of the ige it.” he suggested, 
harrow escapes from death I used my full strength but could not 
shih my, fends among ex dinedge the sliver of ste 

at's wh 


plorers and travelers have: 
feaal to me from tne to time. 
here was Selous, the great 
African game hunter. Once he 
said: 

"I believe in the inherent 
‘courage and loyalty of the human 


He had much on which to base 


epee 
‘lites tbat hove waking too 
Soware tlle daqctse 


creed. He told of a black boy on the 
East African coast 


picked out the biggest, 


Labor pirates, 
Shaggy brute standing twelve feet in his 


h century, had 


‘lacrity with his knife, the be 
had “alain one of the white mm 
wounded another, and escaped. nen el 


ECAUSE such news carries fast 
inthe jungle, the pirates could 
not afford to let the lad go un 
ished. After much effort they caught 
him, Unnameable tortures, followed 
deliberate maiming, was the pro- 


how and quiver of arrows 

“Just aa Lame within range, a second 
Dig rizaly begun to charge me from. my 
right. Tt was a ticklish moment. In a 
sense luck saved me, I shot the big bear 


‘To most people this j 


silered fortunate in two wayat 
death, and fhe as the thril of the risk he 


blizzard that lasted 
the Great War I 


|. 100,000 pounds of 
Jer blew up before my eves 
At the Naval Proving Ground, An anery 
cougar once mauled me in British 


‘gram meant to frighten other natives 
who might resist. 

‘My friend, the white hunter, came 
upon the scene just after the tortur- 
ingand before the maiming. He shot 
to kill and saved the black boy. 

‘The black boy attached himself to 
Selous. A. year later the latter cor- 
nered a lioness it brush. “Rashly he closed 
the thicket. ‘The lioness sprang. sure 
and avful death seemed for a split second 

that split see~ 
also sprang. He landed 
Knesting, holding his sharp spear upright 
ander the ying: bid. oness i 
is eeass Sn bare Se 
died she tore his shoulder flesh and one 
‘eye from the b 

“Ttwas nothing.” said the boy when he 
was freed from the camp hospital two 
months later. 

‘Art Young, bow and arrow expert, has 
told me some of his adventures with this 

weapon. 
"At the last moment don’t you wish 
somictimes that it werea gun?" Tasked him. 


in front of me, wounded another near him, 
‘The latter ran. Seeing the wounded one 
flee took the heart out of the beast charg- 
ing me. He turned Thad 
left a good film 
unprecedented size, and 
Speaking of bears remi 
experience my friend, Metoq, a Smith 
Sound Eskimo with whom I spent some 
weeks, once told me, 


Ds 
me walrus for their. gaunt dogs 
began to break the 


RING a period of 
hier men had di 
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I Never Had 


tpn across. T nearly fel in, letting go 
tanders of my sledge just in time, 
“The lead widened to twice a man’s 
length before I could gather fo 
Twas too late, At once I knew 
drifting out into the sea on a 
ice, There could be no other fate but 
death, unlew the Almighty Devl changed 
the wind. 


“Worst of all, I found Twas not alone 
fon the ice pan. A big white bear had been 
caught there with me. But he made no 
move to attack, 

“One small accident saved my life. 1 
found that in our wild dash for land a 


snow knife had fallen off one of the 
sled th it L built an igloo and 
cravled in, When the worst of the storm 


was over I came out, ‘The bear was still 
there, And he was hungry now, ax I 
could tell by his new interest in me. 


“TN THE faint light E saw a seal had 
crawled up on one end of the flo. I 
was very cold. But Tlay in the snow and 
crawled slowly toward it, 
Other geal, and stabbed it 
(th sound woustal, But L have 

seen an Eski 
feet of u seal by th 
“Ted! most of the seal to the beat 
‘result he ceased to be interested i 

and slep 
For a month Metoq drifted around on 
the ice pan, killing seals and feeding the 
‘us himself. “As soon as his 


ANever-to-Be-Forgotten Thrill 
Captain Robert A. Bartlett, among the most 
‘daring of Arctic explorers, found ha greatest, 
{ll ina shipwreck, "Though strong een oe.” 
iva Green, "Thave aren Bartctt's hand shake 
when he speaks of the wreck of the Corsande™ 
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meat supply got low he had the sensa- 
tion of seeing his big white shipmate 
Ticking his chops for am of 
Eskimo, But each time a seal turned 
up before it was too late, 

‘Metoa's wife finished the story when 
the man's memory of his suiferings 
‘overcame him. "He worked for a long 
time with seal bones and bits of ten- 


don” she explained. “Finally he 
ioned a sort of harpoon with his 
knife as its tip. With this he killed the 


bear. Then the Almighty Devil 
changed the direction of the wind and 
he drifted back to land two 

below the one on which we live 


I lunched once with President 
fightmarish 


Roosevelt, He spoke of 
incident that happened on 
American trip to the “River; 
“The jungle was s0 thick,’ he sad, 
“that we had to travel almost entirely 
by water. One morning we broki 
srry te he on ont aye 
lutely unexplored part of the river. 
Ve could hear rapids just around 
the next bend. ‘The native paddlers 
were apprehensive that there might be 
fan unexpected waterfall ahead. One 
entered his canoe 
how he got adrift 


down the river, yelling madly for 1 
throw him a line. Then he disappeared 
‘around the bend. 


RAN after the natives who had 

dashed along the shore to save their 
tiibesman, “We came to a large rock 
which we mounted. To our horror we 


could see that just below us the stream 


native in his eanoe. Because he sat in the 
stern his small craft had grounded on 
“The poor man dared not move nor 
shout for fear he would dislodge the canoe 
plunge to his death 
nearly an hour he sat there m 
tionless as a statue. He must have died a 
thousand deaths during that time. Of 
‘course his friends yelled encouragement, 
‘They told him a rope was being brought. 
But they warmed him not to look around 
Test he 


rope’s end down to the eas 
times a swimmer carried the end out, 


‘man managed to sw 
‘across well above the rapids. He to 
along a coil of rope to the end of w 
attached a Tight stick. By skilful mane 
vering he brought this stick floating 
alongside the man in the canoe, who 
reached out to catch hold of it, 

“Just as all had feared, the first move 
dislodged the canoe. But the native kept 
his head, He whirled and grabbed the 
rope end attached to the stick. The next 
moment he was being hauled ashore. He 


His Bow and Arrow Saved Him. 


‘Art Young, famous bow and arrow expert; told the 
‘Minor ofan astounding adventure he had! with 
Sin extraordinarily Jar Ainaken beer, After the 
fey, sn Young complacentiy fishes hie ale, "T 
hed left a god titnya dend Roda bear, nnd mye” 


vas ill for three days from the nervous 
eau nse hae af Soh Yo 
n lett. of North Pole 
fame and hero of the Karlut had a 
lar glimpse into the eyes of death, 
wouldn't think Bob Bartlett had a mery 
in his body. He is strong as an ax 
like a battleship turret close 
aground, and weighs wel 
pounds’ without an ounce of fat 
Paty. But 1 have seen his han 
when he speaks of the wreck of” the 
Corisande, 
Ta the dead of 


‘er Captain Bartlett's 


ship, the brig Corisande out of St. John, 
Sern a eames 
twas 


foundland near Devil's Ledg 
just before dawn and during a I. 
High black cliffs line the shore at thi 
Save for al ereview, the 
heavy surf thundered against vertical 


E KNEW the vessel w 
‘he tellsit sorrowfully. 
asf we didn't havea shred of a chance to 


othing ‘and expecting 
wwery minute to be thrown 


tus landward, As 
‘ke I prayed. 1 thought 
to be my last words, My 
prayer was answered: The boat was 
were cari Up 
ow gullies that occur 
rocks only a few times in a mile. 
“We struggled to our feet, But our 
fight had only. just begun.” We were 
soaked. The tide and waves were rising, 
Death ‘by freez- (Continued on pope 
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How SHADOWS Talk 


from the Screen 


Sight and Sound Are Kept 
in Step by Amazing Invention 
By L. U. Reavis 


be moved about constantly, s0 two 


Neco 
PrP is U\ = The impulses from the 
i tele WT) a amplifier 0} tool that 

rT the groove in the master record, 


INALLY, lien, you see thes 
vies in the the . 


‘The top picture shows the method of taking the new movies which other similar disk willbe rande. ‘This disk is larger 
‘ui, the camera booth 1S beep the clicking of the than Ue wwunl Finally. our artiat 
‘Camere frm being corded with te other wounds: Note the microphone the ‘sed sound are ‘hat you bear the vio. 
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A Sequel to 


” 


“The Cop A/ways Wins” 


A Symposium on Roadside Justice by Our Readers, Including 
Motorists, Magistrates, Policemen and Clergymen, with Comments 


NOUR September issue Edgar C. 
Wheeler revealed some startling 
facts about the chaotic eondit 

ing traffic laws 


eding that policemen and laws 
fare necessary to safeguard the highways 
and that most offivers a 
conscientious, Mr. Wheeler cot 
tended that “right or wrong, the cop 
always wins.” We wanted to find out 
whether or not our readers ageeed 
with Mr, Wheeler, s0 we invited them 
to tell us of their experiences. 


Hundreds from all sections of the 
‘Most of them 


‘country. responded, 
related incidents of 
justice. They 6 

forts now being m 


to clewr the 


that stricter law 
thoughtless and reckless driv 
nportant at the presen 


‘ment than curbing the practices of a 
comparatively Few officials who may 


authority. In support of 
they’ pointed to. the 
leath 


coverstep 1 
their conten 
palling increase in the 
toll in the United States. 
a large proportion of 
nnintorists who had 
"Pring jan howe 
heen pitted against 
In almost 


wort in court had 
that of the arresting officer. 
every case the motorist paid. 


HERE were a few, however, who 
hallenged the statement that “the 
cop always wins.” For example, B. P. 
Humphreys, of Reliance, South Dakota, 
related how he actually got the best of the 
argument before the jirdge. Mr. Hum. 
hreys was arrested on a charge of 

forty miles an hour just after leavi 
salestoom with a new Font car. He tells 
it this way: 

“Lusked the judge to excuse me for a 
moment to step over to the place where 
T had purchased the car. | Returning 
with the proprietor and a mechanic, both 
swore that owing to the fact that’ mine 
was a new ear, it would have been impos- 

ble to get more than twenty-five miles 
fan hour out of it. When the judge 
hheard that, he decided Twas innocent 
and told me I was released,” 

‘Other motorists found that the magi 
trates before whom they were summoned 


IESE letters are typi 
pressed iy bumdred 
itm, magistrates and police. fle 


ners cl 
ce a pice fia 


motorists. Of 


experi 
T protested but was not listened to, 
demanded Uhat my’ wife and daght 
who were riding with me, be head, 
ae To hat cl nea 
Courts ‘Twas i 
Tasked, What fo 

faction. Mean 
brought in, all tours fr 
AT were fined ont 


extort anes. b 
ning merrily on 


fas their victims. OF his experience he 


“NIJOT long ago T was riding along a 

N w epee reat abet tye 
five miles an hour when a cop stopped me. 
All he said was, “Thirty miles at hour is 
fast enough,’ and let me go. Then he 
speeded up and nabbed the car ahead, 
which I had been following! Another 
time, when Iwas on one of the Massa 


ighly ingenious, in which 
Samtey constables exteh tary trv 
ders. A pumber of our readers ha 
‘added to the list. George Maudsley’, 
‘of Cleveland, Ohio, for example, de 
scribes how he fell into an unusual 
pitfall: 


along a country 
came to a spot 
pavement was being fixed 
con the right side of the road, Nat- 
we to the left of the roa 
to ge around it; Inetantly trie 


“TAS deiving 


s sort of trap proved 
costly to Patrick Brady, of Kimball, 
8 who relates: 


rhs of a cert 


Dakota town 
the speed. cop 
‘capital of the fact 
at the hase 
naturally, will speed up 


onder to 


make the hill without shifting gears, 
‘That is Mr. Cop's ene. He bounces out 
and stalks his prey. L know whereof I 
speak, for T happen to be one whe has 


teen bitte 


ZENS of letters tell of 
ich officers h 
the laws. A St, Lo 
McEwen, relates an 


dents in 


ng pro 
he tells in his 


“One moturiet who had been haled 
fo court told the judge that he was 
driving slong the highway when a high. 
powered car passed him doing about 
Sixty-five miles an hour. He protested 
that ashe pulled to one side and stopped 
10 get out Of the speeders way, a motor- 
cycle officer came ip and arrested. him 
for speeding. ‘The officer was out uf gas 
and could mot catch the high-powered 
fear, So he picked on the nearest driver. 
‘The “judge fined the” innocent man 


18 


twenty-five dollars and the court costs. 

“It so happened that the convicted 
driver had a friend with a ‘pull,” and the 
judge later decided to let him’off. The 
record of his conviction, however, was 
already on the books, so here is the way 
‘the court worked it: 

“In about ten minutes another victim 

brought in and fined twenty-five dol- 

Jars and costs. His name was not put on 
the records, and his money went to pay 
‘the fine of the man with 

‘That the motoring public itself, rather 
than, officers or courts, is to blame for 
making a farce of traffic laws is the con- 
tention of several readers, By thoughtless 
disregard for others on the road, by defi- 
ance of existing speed laws, and by the 
unreasonable desire always to “get ahead 

the other fellow,” the average motor- 
tof today, it is charged, brings upon 
imself seemingly unjust arrests on trivial 
charges. 


'N THESE letters, stating the other 
ja naeiel the sary, tha & sean Sood 
for thought for every car owner, however 
unjust he may consider his treatment nt 
the hands of the authorities. For instance, 
‘Vinton A. Holbrook, an attorney of Los 
Angeles, Calif., writes that when he 
finetly’ observes ‘speed regulations and 
carefully avoids taking the 


Mightest chance, other motor- 
ints regard him ‘as a pest. In 
86,000 miles of the most careful 


although warned occasionally 
Of alight “infractions of the 
rile. 


should say that not one 


driver in eight or ten obeys 


oaching exactit 
‘When Tg fiteen mies in 
village street, they go around 
‘me constantly and even honk 
for, watt atruct trafic 
“Lrealize the exasperation 
‘of a ‘careful: driver who is 
treated unjustly, and T know 
such things happen oceasion- 
ally: but from my experince 
pow that mich of 
trouble, expense, a 
ld be avoided if 


ing 
rivers 
ld be decently careful.” 

nd a New York City mo- 
torist, William H. Strahan, 


oes so far as to predict that 
the automobile will pass from 
being a machine of convenience 
and economy to one of costly 
destruction unless strenuous 
efforts are made to control its 


NE means of control.” 
he su should be 
the perfection of a mechanism 
to prevent any car, excep 
‘such emergency machines as 
agbulances and fire engines 
from traveling at a speed 
than twenty-five miles 
an hour. What we need far 
more than the new improve- 
ments in comfort, appearance, 
and speed are improved safety. 
devices and better systems of 
braking and control.” 


A 
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Dither ktters expressing the’ point of 
vview of the magistrate = 

law, give some idea of how the passing 
motorist appears to the man at the vile 
age crossroads. 

‘Here is one from A. Roy Perkins, a 
justice of the peace in the village of May 
Yille, N. Yor who maintains that the 
driver who is most thoughtless of others 
as he hurries on hi s the one who 
Protests most loudly when he is arrested: 

“If some motorists would take their 
manners with them when they go for a 
trip,” he writes, “they would get along 
anh better, but most of them feel they 
have a perfect right to go through 
Village street past intersections at forty 
miles an hour. If anything is said about 
it, they arebacly insulted and misused. 


‘HERE are many motorists who in 

their home towns areno doubt. very 
respected citizens, but who, when passing. 
along country roads, do not hesitate to 
‘g0 into the farmer's field and help them- 
‘selves to whatever they can find. If they 
run over a fowl they pick it up and carry 
it on, if they think no one is looking. 
T have found that these people are the 
‘ones who raise the greatest howls when 
‘caught, rather than those who may be 
forced "to pay a fine for some minor 


What the Birdman Sees 


Orewrvend Seton 


PHOTOGRAPHER on an sicplane caught this striking view 
Sf the sabmarine 0.3, trating eracefsl plumes through the 
‘wetcraof Lang Inland Sound during event maneuversof the Navy 
(Oe Bice fond. Note the medic lke narrowness toward the 
‘Sern to afford the lenet pombe restance ia making speed 
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offense which ought to have been 
fem ee 

And this from R. L. Bonner, chief of 
police in Kelso, Washingtor 

“For more than a year I have been the 
chief of police of this city of nearly 
10,000 people. On an average we arrest 
about tweuty-five a month for speeding. 
Never yet. lave we stopped anyone for 
Jess than thirty miles an hour (Washing- 
tom hasa thirty-mile limit on the highways 
and twenty miles in all towns), exeept in 
possibly half a dozen cases of passing by 
& schoolhouse when children were eross- 
ing the street. 


MAKES no difference to us whether 
or a thousand; we get 
. We never hide on ar 
. We stop many drivers each day 
Cat alee oad Soe en 
SPidat the etonats Wl in that ne 
pick on them. 
‘Don't forget that the motorist is. 
baalfal sont hamnting seohate tp 
five to twenty miles from his speed, and 
Esa ine eteniog lee ee it 
ee eee ee nee: 
inf Sento, justice of th 

a Wctirk, juin of. the peace 
the. vilage off Duaber, Neteasien, 

Aint te otha antowolae 

Repel elie avian 
pp i 

thy seen to think thee 
minutes are so precious, and. 
fares ges eee ot 
limit signs or any thought or 
care for our children, ‘They 
should at least drive 

i ‘The fault 
with officers of the law.’ 


PDLY enough, in the let- 
tersfrom some of ourread- 
crs there appears considerable 
‘evidence supporting the indict- 
that often the motorist 
‘who grumbles is the one most 
at fault. For example, one of 
the writers, an automobile me- 
cchanie, protests at his arrest 
for traveling thirty miles an 
hour while testing a repaired 
‘machine on a public thorough- 
fare. Another complains of 
being nabbed for pushing past 
f street car while it was un- 
oading passengers, declaring 
the trafic 
hhim. “A third thinks it unjust 
that he should get a, ticket for 
parking his car in the middle 
Of the street, contrary to town 
ordinances. ‘Still another prro- 
tests his arrest for backing 
down a thoroughfare against 
traffic, 

All'the letters that have 
come to Porctan Science 
‘Mowrmty seem to point to. at 
least one general conclusion 
regarding the trafic situation 
—that the thing most needed 
for the safeguarding of the na- 
tion’s highways and the pro- 
tection of the motoring publi 
is some kind of national uni 
formity of traficlaws, together 
with moreintelligencein the en- 
Forcement of the laws, and in 
the driving of automobiles. 


wri 
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Is the Earth’s Face Changing? 


Radio Net Tests Theory That 
Continents Are Drifting 


“al by 
now being tested by a 
ations covering most 


all the land 
eanesl a single 
wre splitting up into the con. 
tinenty we knows U still re 
forming ancl 
ward and 


3 tervals will 
prove this stra 
her Greetiland is drifting west 

Fane 


iy iat : z : t Se 
jad prally into the. "ai ay ‘ ~ VEZ 


eta 
tly sinks 
call tae 


S0U0 cenTRAL. Cont 
Consis Tina. OF NICKEL 
AMD (ROK 


ys SS 


For the Man of Average Means 
Honey Ford, inspecting the newest Pord peo 


“Because,” he replied, “until two years 
ago L considered flying from Paris to 
Tonedon too hazardous.” 
Tt was a su 
from a man Wi 
world’s pioneers i 
ccchoedd truthfully: th 
ff us have had about oi 
machines. We have 
the safety of ai 
figures 


wing ‘should 
Like Bleriot. 


now there are many unmistakable 
igus that the world is gaining confi- 
dence in its wings, We are stepping into 
a new day in aviation. Yesterday a fas- 
inating art, flying today becomes an 


exact science, as exact as bridge building. 
‘The airplaneisfast becoming a conveyance 


hat a 


‘own and drive as we 
ow drive our motor cars. 

‘Two years have made a big difference. 
Witness the air mail, the commercial ai 
lines, the flight to the Pole. ‘Today events 
in the realm of aviation are tumbling 
along at such a pace that we can almost 
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‘ With 
NS 


‘The “Flying Windmill” 


‘imagine ourselves spending next summer's 
vacation touring the air roads. Consider 
‘As this is written there is coming to 
America the amazing “autogiro” which, 
judging from recent tests by the British 
ry. represents much in the way’ 

‘of foolproof, nonerashable flying. ma- 
salon, ae wing, Sos Se 
paring to hop across the Atlantic from 
NewYork to France ina magnificent 
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[ atest Planes Herald New 


Inventors Producing 


Foolproof, Nonsmashable 
Aircraft, Experts Say 
We'll All Fly Own 


Machines Soon 


‘riple-engined monoplane. 
create “air consciousness” in Ital 
offering free flights in government pl 
to all Italians. 

‘And there is more. President Coolid 
for instance, has just approved a pro- 
gram of cros-co raya for pase 

ers, snail and express. Edsel Ford h 
formed the President that his compat 
is ready to produce flying machines 

uantity, Henry, Fond recently 
rated his new “fl 

bbe brought withi 
pocketbook, 


try ai 


4 
eration, ‘have 
laboratories for 

‘Millions of dolla 
promote 


E ARE moving fast. Still there re= 
knotty problems, which must. 
be solved before our dreams of the flit 
motor car can come true, We all want 
to ly, but how are we going to do it? 
Late in the summer I was visiting « 
beach on the Atlantic seaboard when a 
aypry flier 
swooped dawn to 
into shore. In the crowd whieh quickly 
gathered as he made his bid for passes 


lal er 

fhe pilot offered, ake climb 

cockpit, and away they went, 
‘After brit ght 


i rywhere. Do y 
T could ever learn to fly? Bui then, T 
‘suppose airplanes cost so much that folks 
Tike me couldn't ever hope to buy one. 
And besides, if T had one, where could I 
kkeep it and fly it from?” 


N HER enthusiasm she was simply ex- 

pressing the problems which aeronat- 
tical engineers and manufacturing experts 
are tackling. and solving.» First, there is 
the need of an airplane so automatically 
stable that the novice can handle it safely. 
‘Second, the cast must be lowered, by the 
same sort of standardization and quantity 
Production that brought automobiles 
‘within the reach of other than the wealthy. 
‘And finally, some way must, be found to 
permit airplanes to rise quickly from a 


Era of Saf 


By Epcar C. Wie rter 


very stall space, such asa roadway, yard, 
or roof, and to land in the same limited 
area. 

Possible solutions to the first and last 
of these problems may be embodied in 
the latest model of the strange autugin, 
the invention of the young Spanish e1 

Juan de la Cierva. Various ste 
perfect 


reality. Now 


America, 


togiro will right itself automatically 

in the air. If the engine stalls, at an 

eight, it will descend slowly, like 
te, out danger of @ crash, 


7 in making landing, it wi 
come down almost v 


plot of 
‘Yet while the auttogiro 


flying speed unc lit the machine from the 


ground, the windmill wings must reach a 
‘speed of about 120 revolutions a minute, 
nd this requires a run of about 120 vans 
along the Ciera believes that b 
applying mechanical power to the wind- 
mill at the start, the machine can be 
rude to tise vertically like a helicopter. 
The solution of this problem,” h 
says, “constitutes the next stage of ex- 
periment with the autogire, 
succeed the day of th 
niobile will have defi 
He preslicts that eventually 
five to fifty horsep 
two persons, if manufactured 
in large quantities, could be sold for 
about 82,000, 
‘Two other ingenious methods of lessen- 
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ety 


Tt is named after the curious preh 
ving dragons) whose fossils 
have heen fou the rocks, and it 
resembles these extinct beasts’ in thi 
‘extendingstraight 


‘of the wings which wet ax controls. 
This unusual arrangement si bale 
tances the machine that when it 
Jones forward motion it does not 
drop its nose, go into a spin, or 
getout of control. The backward 
sweep of te 


Mose! 


nthe absence of a tail, Al 
though sialled, 
nan even, 


eel with the pilot 
Still another am 


Angeles by 
ral air pilot, 


IDENT was Oelze in the sne- 
‘cess of the device that he risked hi 
toprove its value in making the air safe, 
With a parachute fifty feet in diameter 
folded on the top of his plane, he ascended 
altitude of 2500 feet. ‘There, in sight 


vive he 
loosened the parachute and let the ma- 

ported by the immense 
ne dropped slowly and 


{Giant Sikorsky plane, the 3-35, 
‘Capt: Rene Fonck, French sce 


POPULAR SCIENCE MONTHLY 


November, 1926 


The FASTEST Living Thing 


A Strange 


Fly from Which We 


May Learn How to Increase 
Our Airplanes’ Speed 


By Eowix Kercuus 


‘OT long ago an American er 
sist, Dr. Charles H. T. Townsend, 
was standing beside a stream al 

the head of a deep canyon in Brazil. Be- 


fore his vision there suddenly flashed a 
streak of color, A blur of orange, it was 
gone in an instant, 

‘That brilliant Hash, as he recognizes! 


fat once, was the passage of the swiftest 


thingon earth—a strange fly no larger thas. 
bumblebee, yet. so. wonderfully” speedy 
that-no specimen of it has ever been eap- 
tured by man while it was in fight, Tt is 
called the Cephenomyia, or deer bot-Aly. 
‘and isa native of North and South Ameri 
(parts of Europe. Tteas travel S13 

an hour, nearly” fourteen miles a 
ite, of 400 yards a second, almost 
ry rifle! 

fly like 


ing machinery of this fly 
‘and see how it does it, But the troubl 
to capture them 


themselves 
in eo weather, or were 
bt mysterious thing about i 
the source of iremende oy 


rs. Leaving New York at four a. 
breakfast over Rew 


What is the answer? Does it reach full 
growth from the larvae stage with a re- 
serve of power which lasts until the cold 
weather kills it? If so, it possesses the 
most remarkable storage battery in, the 
world. ‘The fly is known to spend long 
periods on rocks in high. clear altitudes, 
exposed to the powerful ultra-violet rays 
of the summer sun. Is it possible, ax 
scientists suggest, 
charge that. amazi 
Engineers might learn something from 
the lubricating system which enables 1 


already written in 
‘can't we copy them? 

Why not, indeed? Dr, 
iggestion to the world, and it at on 
‘aroused engineers and scientists to a closer 


tnagnificent biplane in which, as this was 
the French ace, René Fonck 

onstop flight fi 

that he fashioned the 


'N SPEED, however, man-made 


‘chines have outdistanced the birds, Now, 
to go faster, we must design our planes on 


thatother model nature offers—the st 
fly which flies three times as fast as the U.S. 
plane which recently flew at the 
rate of 130 yards a second. 

‘The big’ problem, aeronautical 
engineers tell us, is to reduce the 
bulk and weight of the plane while 

nereasing the strength and elastic 
ity of its materials, “Apparently the 
Cephenomyia has solved the problem, 
and it would seem a simple matter to 


4 


y to travel nearly fourteet 
Tis wings, in all probal 


pare this with one of our flying machines, 
which does well if its propeller can make 


sibly the fact that it is cov 
hairs resembling fue may have mu 
do withit, 

‘The wonderful design of the deer bot- 
fly may be imagined from what is already’ 
known of other kinds of flies. For ex- 
ample, the wing muscles of the ordinary 
blowfly are a quarter of the w 
entire body, In a more notable 
Volucella Obesa, whic! 
ing in the shade 
weigh forty-eight per 
While accurate figures 0 
‘of the deer bo 


h to 


urprising i 
they are sixty percent of the fly's weight, 


‘phenomyia is its breeding, 
trils of deer, elk, an 
‘The female fly swoops in a dizay circle 


about the heal of the ees of terval 
darting into the ost, tot, alighting, 
foot instantly turning back. Each time 


she deposits a drop of fu i 
Ieevee Te dor stone eres out wah 
its feet, and rubs its nose on its fore legs, 
vainly trying to dislodge the parasites. 
In the scuffe, the fly may be driven to 
‘the ground repeatedly by the sncex- 
ing of the deer. but quickly recovers 
itself, and with a loud buss wings 
off to attack other deer in the herd. 
From larvae taken from the heals 
of animals slain by hunters, scien 
tists hope to increase the su 
specimens of the fly, and U 
them reveal new secrets of speed. 
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Wind Reports for Aviators 
YS Sia Core obcever abot to wend up 8 ot 


telephones 
{ecorder who la loceted in near by station, and who 
in turn plots the abeervations as Uhey are received 


ILL STILES was something more 
thin the proprietor of a ranch on w 
the Cheyenne River flats with his 

brand on nearly 3,000 Herefords. He was 
the local weather prophet, 

‘On the first cold itumn one of 
the hands, with a wink at the others, 
‘would announce solemnly that it looked 
Tike « hard And t 
‘was almost sure to reply: Ws 
about time [found out. I think I'll shoot 


Tong and cold. See 
short hairs? Well, that’s nature's proof.” 

"That afternoon he rude twelve miles to 
the nearest ranch and bought sixty tons 
of hay toad to his great stacks fr win 
ter 

We had about four f , 
some good blizzards that winter. Spe 
Siinvertee intl the mile ot Apel 
"The hay was gone and the stock was ski 
and bones. ‘The rancher who sold the hay 
Tost about fifty cows and “cussed” his 
luck, the weather and Bill Stiles. ‘The fol- 
lowing fall he was around to ask Bill what 
Kind of a winter it was going to be. 


about four fect of snow and 


coud oe 
be spelled, causing « bas of hundreds of 
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have taken a keener 


the earth to st 
‘ocean currents. 
being collected from all ov 


Will 1927 Be 


A Year Without 
a Summer? 


W eather prophets say it will, and 

tell why new discoveries about sun 

may make such forecasting possible 
By Pav A. Wins 


‘These winds, when they reach the moun- 
wthwest India, are pushed up 
them to 


lars, Even H. 

meteorologist 

former official weather fe 

for the Argentine Republic 
the ‘sun's 


millions of ¢ 


crops, These forecasts have heen ju 
nine of sixteen sears, from 1909 to 1084, 
And the Indian bu is learning more 


wer. ‘They are t 

ean be accurately 

this objective, exped 

to the far corners 
iy the sun, winds 

At Washington, data is 

the world 


months in advance what. spring wi 
like in Samoa, also in the Pacific, and 
forecasters are analyzing reconds to see if 
rwwen the weather 

Island, 


‘and at Midwa 


Checking Up on Old Sot 
Ths guppenct vratios i car radiation ae now ena sea ponte bani for eating 


weather senso abead. Minvarement of te rays made with a pyrickometer, shown 


‘Tree Rings Tell the Weather 
We cam find out prety exactly what weather conditions pre 


in Alaska is almost alwa 
associated with low temperature in the 
United States as far south as Memphis, 
Virtually all our American weather comes 
Alaska, or rather the Bering Sea, and 

ion is sometimes referred to as the 
orms generated there 
by the lashings of warm and cold cur- 
rents of air and water sweep down the 
Pacific coast, enter the country arvunel 
Washington State and travel eastward at 
the rate of 600 oF 700 miles a day. This 
weather is modified by such conditions as 


it meets in its journey. 
-] = 


the Be 

veillanes of ‘weather scouts who. hope 
edict the major distur 

derable 


eventually to 
fances originating there a con 
period in advance. AU present, the best 
they ean do is chart these storms with 
thetr instruments and trace their courses 
Weather may’ be sud to be manufactured 
at the equator and in the Aretic regions. 
‘The sun, shining almost directly on t 

juator, heats enormous masses of 
‘which rise and move towand the North 
‘and South Poles. ‘They come in contact 
With equal masses of cold air, they inter- 
ingle ill-arval, ani storms are 
created. 


“THE big weather factories, then, 
the Arctic and Antaretic, and the 
versity of Michigan has sent an exped 
tion to. Greenland to establish four 
observation stations for at least a year. 
‘There is a difference of several ‘days 
between the origin of hurricanes on the 
Greenland ice cap and their appearance 
in Western Europe. ‘The observers, by 
‘means of radio, hope to give warning of 
these storms one or more days in advance 
and give trans-Atlantic shipping time to 
avoid them or prepare for them. ‘The 
radio station will be sunk deep into the 
snow and anchored to prevent. it from 
being blown away by the terrific winds, 
hich often attain a velocity of 100 miles 

‘The equatorial region is the power 
house for making wind currents in 
oth hemispheres. ‘The heated air, miles 
hhigh, flows north and south and descends 
about latitude $5° north and south, form 
ing the southwesterly variables in the 
north and the “brave west winds” in the 
southwest. Winds in the north are more 
sariable because the greater amount of 
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hemisphere 
feres with the regu- 
larcirculation of the 
air currents. Dif 
ferences in tempera- 
ture of the land and 
sea cause local 
storms, the air be- 
ing affected by the 
reflection of - heat 


of cool air at lower 


ways rising. On the 
boners of the equa- 
torial zone develop 
the tropical hurri- 

in a westerly direction, 

typhoons in the China Seas, 


au THeimeteorloit Bienes asertthat 
we mass of cold air in the polar regions 

the masses of hot air in the tropical 
regions are separated by a surface of con: 
ty which he calls the “Polar Front 
Hic tthe Polar Front that most storm 
develop, ‘The warm air pushes the cold 
air in front of it, and at the same 
rises over the cold air. ‘The cold air 
behind the warm sector pushes underneath 
the warm air, which is gradually reduced. 
‘The Polar Front is wavy and irregular, 
Te advances and recedes with tougues of 
‘air which, in their progress from west to 
fast, cut off areas of warm moist air 
‘Thus a twist is established and soon a 
rotary motion begins. 


ROFESSOR Alexander George Mi 
‘tig of Harvard says that when an 
area of high pressure stagnates over 
Labrador, the ‘storm. will then move 
southeast slowly and will be acconnpastied 
by forty or more hours of rain. If there is 
snow on the ground, or it is soaked by 
tain, there will be floods, ‘Thus a few 
age! warning wl be recive. 
in the old days forecasters were not 
restrained by their lack of information. 
‘They used to close their eyes and give the 
public what it wanted—a forecast. Yet 
some of them had remarkable luck. One 
af them iecame famous throghout 
urope and reaped a fortune through the 
sale of his almanacs. His name was 
Patrick Murphy. In his almanac for 1888 
he predicted: 
“Jan. 20—Fair. Probably lowest de- 
‘of winter temperature.” 
"That day was the coldest England had 
had for many generations. ‘The River 
‘Thames froze and a fair was held on it. 


Iti 


which was a con: 
times, sufficient to keep him well for 


le sum in those 


many years. | The season known 
as “Murphy's Winter” and his subse- 
quent almanacs were widely read. Most 
all of his predictions were elastic, couched! 
in phrases subject to almost any interpre- 
tation, but his one bull’s-eye made him 
the greatest of all the amateurs. 

In the latter part of the ninetecuth 
ceatury, Rudolph Falb, a German, made 
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a reputation by classifying as “critical 
slays” those dates when the earth, moon 
and sun occupied certain relative posi- 
tions. ‘They were not “critical days.” but 
the expression caught popular fancy and 
Falb became rich. 

‘While winds are caused by differences 
temperature, the temperature itself is 
fluenced parily by the movement in 
‘oceans. And, in turn, this movement is 
governed variously. Curren 


HHIUS heated air and changing ocean 

currents are continually influencing 
ve nother, and aientits are now study 
ing the temperature and movements of 
the surface water of the sea in the belie! 
that the data will materially aid the 
eather man in’ making longcistance 
forecasts. 

For the same purpose, other scientists 
are measuring solar radiation—the heat 
thrown off by the sun, 

“These scientists, led by Dr. Charles G 
Abbot of the Smithsonian Institution 
‘maintain that there is a change from 
‘week to week in the amount of heat give 
‘off by the sun. ‘The difficulty is accurately 
measuring the sun's heat. There are six 
different strata in the atmosphere, be- 
tween the surface of the 
miles up. ‘These strata contai 
kinds of dust and smoke, and this forei 
matter prevents some ‘of the nu 
from getting through. Tt has been esti- 
mated that 100 tons of dust are added to 
the atmosphere each day. 

Because of the fluctuating amounts of 
dustin the air, scientists have gone to the 
mountain deserts in Chile, to Arizona, 

California and remote parts of Africa 

Soe moins 

radiations. ‘The latest obser 
‘Abbot 
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HugeStructures Built Noiselessly 


Riveting Hammers May Be Stilled Forever by New 
Welding Methods in Erection of Steel Guirders 


By H.C. Davis 


Ff YOU ever have tried to do a 
day's work while w steel lyuild- 
i was being erected outside 


‘a way to silence the 
car-splitting ratatattat of the 
Fiveting guns, producers of nervous 
Chills ant roaring headaches. 

‘at day apparently sat ad 
At this moment work has 
‘started on the construction of 
first large rivetless steel building 
in the world—a five-story factory 
for the Westinghewse Electric 6 
Manufacturing Compan 
on, Pa. A one-story struct 
imilar type is. being “erected. for 
the same concern at East Pitts- 
Durghs 

‘These two. build 
tell us, not only heral 
hick ste! skyscrapers ea be con- 
structed noiselessly, but promise a 
saving of millions of tons of steel 
feat through economy of material. 


improved 
fare welding. 


structural steel i 
posible hy months 0 
and test in 

Carnegie 
andl the U. 
Tn. these ‘tests, 
welded steel n 


experi 


various kinds of 
hers and joints 
were subjected to terrific loads of 


.. Brief'y, it consists of bring. 
Ing the two parts close together and 
filing the narrow space between 
them with molten metal, ‘This is 


fusion is supplied by 
ectric are whieh is struck in v 
ways. 


HE chief drawbuck in the past 
to the use of welding in build- 
ings has heen uncertainty regarding 
the safety 
‘The welded joint ix subject to a 
number of defects which cannot 
he detected at a glance, 
Jess made with extreme care 
expert and subjected to extra 
‘ordinary tests, it is likely to develop 
weaknesses that make it all but 
worthless, 
mon defec 
as pockets in the 
‘ot seams and cracks, and the 


‘often appears ti 
he perfect on the surface, it has beer 
necewary to develop methods 


X-ray examination. The 
ng power of the X-ray, it 
‘heen found, reveals t 
structure of the weld, expasing such 
flaws as gas pockets, cracks, and 
lack of fusion. 

‘The task of welding steel beams 
aay be compared with gluing pieces 
of wood together. An expert woorl- 


Trany" thousands. of pounds, the 
Toad being increased. In each case 


until the tested material broke 
under the strain. ‘They revealed the fact, 
heretofore deemed impossible, that weldesi 


oints, when scientifically “made, not 

‘assure a large margin of safety in 
Iding structure, but actually may be 
stronger than riveted joints. 


ERHAPS the most significant result 
of the tests, from a commercial stan 
‘us their demonstration that the 
tion of are welding for riveting 
important sevings in steel. 
of one thing, we are assured, welding 
does away with thousands of stecl plates 
and angles ordinarily required in riveted 
buildings, Moreover, it makes possible 
thew of lighter beans and sede 
“The reason for this, the test 
is that the well-made arc welded join 
‘as strong, and often even stronger, 
the steel beams it fastens together. 
ion. on the other hand, 
requires the drilling of rivet holes through 


“Gluing” Steel Girders Together 
Perched on the rel skeleton of high 

hing, the Wweciman bove i gluing the 
structure topesher by ate welding. ‘Note how 
the sbeence of riveting joints makes pombe 
Some costiousy af line of the beama 


the parts to be joined. with consequent 
weakening effect. ‘This the size of the 
Teams often must be determined by the 
strength required of the 

In the tests at the Carnegie Institute it 
‘was found that in almost every case the 
steel beams and columns gave way sooner 
than the welded joints which held them. 
‘The tests also proved, it is said. that a 
welded ginler is fifty iL Stronger 
than a riveted gird i 


of steel will be used. ‘The builders say 
that this is 100 tons less than would he 
required if the building were to be riveted. 

Although new as applied to steel build= 
ings, the process of are welding, of course, 
is a common method of joining metal 


worker can make a glued "joint 

stronger than thepicces it joins; yet 
novice has a hard time even tomake the 
Pieces hold together. 


HHUS the job of erect 
buildings, 
anew type of skilled steel worker: 
aperthavwledge of tela and 
cir sructare,Whettas at preseatsed 
beams are already punched and fitted 
‘hen delivered to the rveters at the 
building site, the men who erect welded 
buildings also must have a thorough 
Keomeielige of thing a ud assembly. 
vidence ofthe been interest nolee- 
less building” is found in the fact that at 
leat ten manfactrey are planning to 
y ieproved welding opparstus at 
the forthooming Fit National Exposi- 
{ion of Power and Mechastea! Eagivo 
‘ing. to be held in New York City in 
Devenber, Many expert rar the new 
ments as the beginning of a 
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ETE HAS torn the 
cepiies frm the 
ot kings.” ‘This 
Dainting by Charles E 
tus and Giasoverer 

helped pave the 
forthe modern 
eared Nimself t9 the 
Sorta for Ne borat 
twadom and democracy 
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Benjamin Franklin 


America’s 


November, 1926 
The two illustrations 
below show apperatan 
Seedy Peat ia 


lefts How’ he ih 
ieted cover of = boo 
‘sith spark from the 


First Great Experimenter 


How His Grand Energy Mastered Mysterious 
“Fire”? and Gave Us Our Electrical Marvels 


to a proper picture of 
him, In fact, being the man he was. it 
woul have been impowile for him to 
avoid, being into, the magne 
‘clectrieal eld of his day, and 

the man he was he could not help rushing 
in 

0; carliest, impulses toward 
electricity came to. him. through the 
voluminous writings of William Watson. 
‘This Englishman, one of the leading earl 
electricians, is credited with, having 
troduced the word “circ 


demonstrated the great conduictivit 
this new material and, with it and wit 
jars, carried current through the water 
‘of a river. Also he convincingly demon- 
strated the use of the earth as part of a 
circuit. Watson's experiments aroused 
Frankl ity. 

. there was Peter Collinson. Thi 


tant correspondence 
men everywhere. He contributed. to 
Franklin's Philadelphia Library one of 
the new glass tubes. used for generating 
electricity by rubbing with a skin. This 


Axcuipatp Dovoras Turnpuie 


{Git gxcited Franklin beyond measure 
"or days, this new scientific toy scarcely. 
left his hands and, when he wrote to 


“For my own part, I never wi 
‘engaged in any study that so total 


ices who, from the novelty of the 


be grasped ”— 
might be carried 


guests. And h ly 
‘magic picture.” His directions for as 
building this entertaining device were: fee 


de die 
amembling, the pasting of 
the ent-out part of the’ picture on 

ref the gla ta ena’ po 
the placing of Se 


c 
hefore gilding and 


me continually in crowels to see upc 


his body will complete the 
he will receive a terrible blow and 


Having alarge meazotint with aframe this to he : 
‘and glass—suppose of the King (God pre- shock fatal to small animals; 

im)—take out the print and cut we have yet killed is a hen.” 
a pannel out of it, near two inches Franklin's broad humor wo 
distant from the frame all around. If mit him to forego such pranks 
the cut is through the picture, itis not the were always leading him forward. 


re on the 


and 


I gilt crown to appear 


wilt 


the frame except at the top, that end 
safely be held when the picture is 
electrified and presented to the innocent 


o that his fingers 


i and with the other 


up the erown. 
ly charged, the 


made quite a sti he consequences might perhaps he as fatal 
of ih treason, ‘The operator 
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the study and mechanical preparation in 
the years behind Franklin were now to 
be applied to this fascinating foree— 
almost a new one, as far as the world 
realized it, for all its actual antiqui 
Fortunately he hd sold hie paper and 
is printing and publishing business for 
a very confortable income for his day. 
‘Thus at the age of forty-two, he was ina 
position to concentrate his tremendous 
‘energy and fertile mind upon this 
branch of science which owes most to 


MONG the men associated with 
him in his first electrical interest 
‘were Thomas Hopkinson, Philip Sing, 
and Ebenezer Kinnersley. All of them 
became great enthusiasts, and each 
contributed. something, either in the 
way of a discovery or an invention. 
Hopkinson, for instance, was the first 
Present of the American Phlomph- 
teal Soviet, ‘organized, by. Franklin 
ts the child of the study little Junto 
and numbering among its 
countless noted men’ whose names 


did, through the Colonies making ex- 
periments as they went. 


But, while they are given a con- 


siderable credit by Franklin himself, 
the fact seems to remain that his wast 
is the guiding 


the master mind and 


design for a portable machine 
hich would not be injured on a journey 
‘These four men soon made all the experi 
=i a Watson, Collinson, 


Presently, eke Franklin produced 
an original experiment, the one commonly 
known, at the ti “drawing off 
throwing off electrical fire'”—this term for 
the force being then in general use. 


THE preliminaries consisted in puting 
‘a round shot, about three inches in 
diameter, in the mouth of a dry bottle, 
‘and suspending, beside the shot, on a silk 
thread, a bit of cork. “Then,” explained 
Franklin, “electrify. the 

shot, and the cork will be 
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Ta or day of ave eth, spark aps 
neutrodynes and loudspeakers, all” this 
tay seem child's play. But, in Franklin's 
lifetime, it constitut 

discovers, with the most. far-reaching 
feonseqquences. In fact, it was a fit fore 
runner of the “tmake’and break” tele- 
sgraph which male the Morse cre pos- 


‘The success of the experiment, so 
Franklin further demonstrated, was ma- 
terially affected by various cond 
ting fine sand on the shot destroyed 
the repellency gradually. Breathing upon 
it, or "making a smoke about 
burning wood, 

uggested Franklin, “that the 
of sand, moisture, or smoke, 


being first attracted. then repelled, carry 
off a portion of the charge, 
‘same still subsists 


it that the 
these particles till 


and that it is never really lost. So, when 
water is thrown on common fire, each 
particle of water carries off its portion of 


fire.” Curiously enough. he adds, a 

lighted candle. even at_a foot distance, 

destroys the repelleney “suddenly.” 
From these experiments, Franklin de- 


duced his well-known theory of electric 
asa fluid, moving along suitable cone 
ductors and epee! it 
Proper receptacles. He declared that 
electricity must exist in all bodi 
“common stock,” as he classified it, 
being raised or lowered by abnormal i 
fluences. This, he said, meant that bodies 
‘were at times overcharged, a condition 
to which he was the first to apply thes 
term “electrically positive,” or under- 
charged, which he described as.“ neg- 
ative.” "From posit 
I. there must bea flow of current. 
Tn this connection, he 


‘tube, when rubbed, Huy 
served to “attract the elect 


[EB auite true that there have been, 
and are, other scientific theories— 
‘electrons, and the like—which have 
ince been suggested by the great men 
in this field. But, whatever the true 
explanation of the force, the fact is 
that Franklin's will always remain the 
world’s theory: that is, the theory 
which is easy to understand, plausible, 
sand picturesque for the man or woman 
who is not an exact scient 

Tn theory and in 
describing his experiments to support 
it, ‘was not, of course, always 
absolutely certain of his results, nor 
prepared to explain cea hie en- 


hie: Reale wmscroorel oral 
fall andl break, but how it comes 
and why it breaks, are matters of 
lation, ‘Tt is pleasure indeed 
them,” but ws 
without that. 
n other words, we must accept some 
natural laws or phenomena, even if we 
are unable fully to explain them. 


UT Franklin himself was rarely 
willing to accept the unexplained 


Phenomenon, For instance, he gave 
much study to the Leyden jar. ‘This jar 
is generally credited to Von Kleist, 


Bishop of Pomerania in 1743, though 
some say the inventor was really Cuneus 


instantly repelled. If,now 
the point of a bodk! 


i I. fl | 
i he 
promi ibeaetstke || Ez 


charge will leap to” the 
houdkin, the repellency 
bedestoysd aad te ok 
flies back to the shot 
‘This “experiment illus 
trated the way in which 
‘two conduetors become 
charged with “opposite” 
electricity. ‘When these 
‘twocharges become strong. 
enough, the air, between 
theconductorsis “broken” 
and a spark passes. Also, 
the experiment proved 
how ‘readily a pointed 
conductor attracts or gives 
off current, as compared 


etiageating tiotant cheetah Kit upon the idea of the slit 
lens. ““By this means,” he wrote, “as I wear my spectacles con- 
stantly, T have only to move my eyes up and down, as I want to 
see distinctly far of near, the proper glasses being always ready. 
This I find more particular! 


of Leyden, the ety for 
which the jar is named. 
Essentially,” the jar 

merely a” glass “bottle, 


coated on both the out= 
de and inside with tin 

. leaving a good free 
space between the mouth 
the jar and t a 
feige of the tin foil If the 
inner coating is connected 
to a machine producing 
it the outer 
coating is connected to 
the ground, the jar then 
proves its power of ac- 
cunnulatis icity. 
Even ifthe machine is’ 
very weak one, it will 
produce strong” charges 
when connected in this 
way with the jar. In the 


with a blunt one, 


early jars, the top was 


28 


closed by a cork, through which passed 
‘a brass wire ending in a knob outside and 
‘a brass chain to the inner 


the outer fil 
y. became negative 

rium could be rest 
ber of what he called 
Tn a dark room, he connected 
length of wire, bent in an are, to the 


‘gold-filleted of a book. With the 
book lying on glass, close to a charged 
jar, hu off a spark from the jar, 
with h spark illuminated the 


ich he deseribed 
“Again, he attached a 
de coating of the jar 
parallel to the wire 
coming out through the lid of the jar. 
Bits of cork, hung between these two 
ld * play incessantly” between, 

he whole jar was discharged, 
tricity would be “fetched " 
wide coating to the outside 


wire to the 0 
fixing it upright, 


Scan atthe Leg 
with macy Seert clams steed 
to account for its holding electricity as it 
‘One man held that the charge really 
rested in, the person who held the jar. 
Another insisted that the charge was in 
‘the water with which the jar was partially 
filled. A. third—Watson, for example— 
insisted that the charge was all in the 
inner coating. Refusing to, accept any 
of these explanations, Franklin proceeded 
to look for the true 
with he placed the jar on 

ler that the charge, wherever 
‘king, should not runaway 
the cork, with its 
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inserted wire, he held the jar in one hand 
iefya te a eh 
Se er ee ere 
See ee 
maine 

A agli or and pt 
back on glass again. This time, he not 
only drew out cork and wire, but 
Saree me treet 
Sfone Sess 


fingers into this, he found—nothing. On 
the other hand, when he poured fresh 
into the charged 


him a shock, 


water itself which carried the charge. 

Upon this, he laid a pane of glass flat 

covering its upper side with 

a lead plate, thus putting his glass, like 
the glass of the jar, between two cond 


tors, one lend, the other human. Carefully 
charging the lead plate, he got a shock 
from ts hich proved o i 


that the 
of the jar was of no importance. 
nally, he took two plates of lead of 
. but, shorter by two 
11 the glass he placed 
Having, “electrised the 
ing the upper 
dota 


drew the glass awa, 


between them. 
‘glass between, by electri 


plate,” he 
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this he drew out what little “fire” might 
be in the lead, and the glass, being 
touched in the electrised parts, “afforded 
‘only very small sparks."" Replacing the 
lass between the plates he completed 
the cireuit between the surfaces and 
immediately “received a violent. shock, 
‘The problem was solved, and he had 
solved it Obviously, the charge really 
rested on the surfaces of the glass, the 
tin foil coatings se 

charge spread evenly 
In other words, 
condenser.” 
Naturally, he wrote of all this, at great, 
length, to Collinson, who in 
published his letter,” wi 
English, at first, showed a tende 
Jaugh at the “American amateur 
they were not lo imitting that he 
Was making amazing progress, In Frat 
of course, where Poor Itichard had been 
Franklin's highly successful ambassa 
his discoveries won inst 

and fame. It graduall 


Frankl 
as much so as it 
ity itself, 


panes of large sash glass, armed with 
thin lead plates, pasted on each side, the 
panes placed vertically and supported 
‘at two inches distance by sill cords with 
thick 


Franklin himself, were 

upright dntant rom cach other and 

with con 

and chain made from the giving side of 

‘one pane to the receiving sie of the other. 
> the whole might be charged together 

td with the same labour as one single 

[ing Teg sa another contrivance ta 
ing the giving sides, after charging, 

to contact with one long wire, and the 

receivers with (Canlinual on page 147) 


Newest French 
Destroyer Ha: 
Tough Shell 


HE latest ideas in 
naval 


‘ormament 


pletely shielded; also the 
Bombproof canopy pro- 
whe deck. 


‘troyers of twenty years 
‘ago, which displaced only 
600'tons. 

In the distance at the 
extreme left may be seen 
fone of the new French 
feruisers of 10,000 tons, 
with its tripod) masts 
and bridges. 
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Amazing Tricks of Rum Runners 


Smugglers Devise Ingenious Ways to Elude Coast Guard 


‘To clude the 
thik ot the 3 
Inn dummy 


Stnienbeoee than at net fll of Boh? 


cover of a thick fog, 1 
British schooner Ravi M.B. x 
cently heeled swiftly in toward the 

coast of Long Island off Montauk Point. 

Tt was the Rovie’s seventy-fifth trip. 
and her adventurous crew already felt in 
anticipation the erinkle of crisp American 
dens in thei fingers 


BOO! 

A shot passed across the deck from a 
ghostly prow cutting through the heavy 
mist ahead. ‘The Rorie swung about in a 
panic, and headed back to sea. 

BANG! 

‘The Rosie brought up short, 
time later floated sheepish 


pee 
in tow by the Coast Gi 
Dougal. 


cutter Me- 


Bie through hose fom 
te ‘vee which tows it 


equipped for the rum 


When the vessel was searched the 
federal inspectors found twenty tanks 
‘shaped like torpedoes, with rings at the 
‘end for towing, and air compartments to 
kkeep them afloat, and cighty-three sta- 
tionary tanks used for storage, all for 
transporting contraband liquor from 
“Rum Row’ to the American coast. 

‘On this page, our artist has pictured 
‘other ingenious methods used by the 
boone smugglers in attempting to break 
through the vigilant Coast Guard to the 


market created by Prohibition. All the 


the highest. ord 
smugglers, and U 


wavign 
tion, is surpassed only. 


yy the keenness 


of their antagonist in discovery and 
capture. 

‘The activities of the Coast Guan have 
decimated the once-pop “aio Rum Row. 


little or no smuggling, as the shore is 
rocky and landing is extremely hazardous. 
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Why MEN Beat WOMEN 


‘She Beat Men! 


Nioeteen-yenrold Gertruse 
Eerie; ax abe entered the 


~ Building a New Race of Women 


treat of women throughout the world in athletics in 
{hts remarkable picture sf 18.400 young giles stadium in Prog 


REASE-SMEARED and 
ears, but_smiling, Mist 
Gertride  Ederle waded 
ripping from the dark and chilly 
Straitsof Dover one evening recent 
ly. and walked into the ruddy gl 


hearted American giel 
hhad good reason to 
ile 


rent-wracked and 
storm-swept salt 
water that up to th 
had defeated all 
five of the ma 
powerful male sw 

hho had chal- 


Pe 
ces 
Nez in France to the 
English coast. 


man’s best in a task 
demanding to the full 
the qualities of speed. 
stamina, skill, and 
rei, raw courage. 


Mrs. Clemington Corson (Mille 
New York, mother of two children, 
struggled through the breakers beneath 
the white Dover cliffs and strode up the 


Her time for the crowing waa 
mr slower than Aas Erte’s 


of his own games! ‘The male's world. 
‘old boast of physical superiority seemed 
to huve become decidedly shaky. 


AND then, forty-eight 

ws of Mrs, Corso 

broadcast to the world, the Channel was 

conquered again, this time by aman, 

Ernst Vierkoetter, of Germany, in the 
ver, 12 hours, 43 


to judge, will ret 
for many generations—probably forever, 
Why? 
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Feminine Stars Who Make World 
Gasp Still Lag Behind Men, and 


Always Will—Experts Tell Why 


By Arruur Graname 


Although itis only inthe last few 
years that the doings of women sport 
Mars have been featured in our news 
papers, there is nothing new in women's 
participation in some of the highly com- 
petitive athletic sports, Our first women's 
national tennis championship was held 

forty years ago. Our first women's 
tional golt championship was 
hack in 1893. In 1906 Miss May Sutton 
found it possible to play really high: 
class tennis even while handicapped b; 
nous duek skiet that flapped about 
hee ankles and a shirt waist with wide 
Women proved their love for 
sport by engaging in it. while wearing 
the clothes they had to wear in thosedays! 


HILE tennis and golf were pos- 
ible—if uncomfortable—in the 
” clothes of the early years of the 
imming and 


Iranches of sport in which the woman of 
today has shown the most interest. and 
the greatest al 

posible, 

fast whi 


iy the clinging, folds of wocleas cloth 
demanded by a convention of false 
modesty, Tt was not until the dawn of 


the present ““jaza” age disclosed the 
startling fact, that girls have legs like 
other people that woman discarded the 
senseless athletic clothing that had 
hampered her, and began to make real 


progres in sports 
Pei progress has been 
startlingly ropa, but in every 
Short there mill remains m big 
gap between the best perform 
ces of men and the best 
performances of women. And 


A Diminishing 
‘Handicap 


‘Two pictures of May, 
Sutton. Bundy, foe 
‘ner woman’ iennia 
‘hampumat ia the 
‘ime of twenty years 


in the opinion of most 
sport experts, women 
athletes will never be 
able to close that gap. 
It is in swimming 
that women have ap- 
proached most close- 
masculine 


passed” that standard 
some swims in open water. 
But in the shorte 

the men lead 
margin. Miss 
‘Wehselau’s women's world record for 100 
yards is 1 minute 3 seconds; John 
Weissmuller's men’s world record. 
4522/3 seconds. Miss Ederle's record 
130. yards is 1 
Weisimuller’s record 


1 minute 2725 


[ous DEB, 
sidered to be the woild's greatest 
authority on swimming: As volunteer 
‘coach of the Women's Swimming Asso- 
tiation of New York he developed 
Gertrude Ederle and many other record- 
breaking giel swimumers. I asked him if 
women ever would be as fast as men 


Mr. Handley. “they will 
not, ‘There are biological differences that 
make it impossible. A woman's bodily 
conformation causes too great resistance 
to her progress through the water. Even 
the extremely thin woman is handicapped 
heavily by this fundamental 
bodily difference. At present there 
isa difference of ten seconds ina 
hundred yards between the fast- 
est man and the fastest woman 


3 


‘narding 
Sold sihletes will" alway lng Dehind "mien, experts 


ut no woman speed swimmer ever 
bbe able to equal the records of men. 

“That being 40,” Lasked, “how do y 
account. for Miss Ederle’sremarkabl 
time for the Channel swim? 

‘At the time she made the swim,”” he 
said, “Gertrude Ederle was the fastest 
swithmer, man or woman, who ever had 
‘attempted to swim the Channel, M 
Weissmuller’s type are much fas 

‘but they lack endurance for 40 
Tong swim. "Women have one great 

vantage over most_men for 

swimming—they have more fat 
oon their bodies, and this fatty tissue in- 
‘creases their buoyancy, increases their 
enudurance, and protects them from cold. 
Good women swimmers are being de: 
veloped all the time. But the fastest of 
them never can hope to be as fast as the 
fastest men. Man. will hold on to his 
present advantage in the water."* 


OLE would seem to. be one widely 
popular sport in which women 

men could mecton an equal footing, for 

golf skill is of much greater value thai 

strength. Yet in golf the gap hetween the 

best women and the best men is as wide 

as in other sports. 


pionship last year, Miss Glen 
ir national champion in 1922 and again 
1025, remarked that Miss Wethered 
is as perfect @ golfer as a woman cat 
he with the handicap of being a woman. 
Asked if she thought that a woman 
golfer ever would tbe able, to beat 
‘man, she countered by 
hate to be able to beat a mai 
Miss Collett is known as “the girl who 
can drive like a man.” She can, in fact, 
drive a longer ball than most-men—she 
averages about 200 yards off the tee— 
but her drives stop fifty or sixty yards 
short of the (Continued on pape 152) 
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Chemists Conjure Up 
A Dazzling Vision of the Future 


By their magic they may provide us with substitutes for all we 
need when nature's supplies fail—Marvels already achieved 


the earth, drained by the demands 
4 increasing multitudes, will ever 
cease to suppl 

the daily 
From 
fond test tubes of their laboratories, a 
number of America’s foremost chemists 
aud experimenters panied, a fow mocks 
‘ago, long enough to offer this positive 
rarance, Amembled at the Inst 


Ye need not fear that the bosom of 


‘or future generations, 


needs and comforts of life. 


ns of the earth's supply 
‘of raw materials, but will be the master 
‘anil the creator of all that he needs, 
With the Age of Stone and the Age 
‘of Bronze long past, they pointed out, 
swiftly now we are leaving behind the 
wonderful Age of Tron and Steel, aud 
are entering a new ere of chemical 
rathetic Age. 
ic Age, they explained, 


isan age 
dwindling natural supplies of such 
esas food, fuel, lumber an 


sleep well, 
hiktren's 


‘men, but they admit frankly 

that they can make the world go round.” 
Here are just a few of the miracles of 
vathetic Age, some of them already 
realilies, others promised for the future: 


T LEAST three proc- 
esses already have 
een discovered for pro- 
‘ansl gasoline from coal. 
wake gasoline from sawdust and 
‘other wood wastes was also demonstrated 
recently by two chemists. For the possible 
‘when the supplies of coal and oil shall 
ists expect to unleash the 
endless energy of the atom. Dean Gerald 
L. Wendt of Pennsylvania State College 
that at the present 
il not be long before 
that form of energy is used. 

He points ont that a given weight of 
radium holds 10,000,000 times as much 
energy as any known fuel, Uranium, 
too, which is @ comparatively common 


Fuel and 


By Newrox Burxe 
element worth from 8 to $10 a pound, 
Could do all the work of the world, One 


pound of it contains enough stored-up 
power to equal 160 tons of coal, and two 
tons of it 
a yar. 
And even if the atom should refuse to. 
give up its energy, there still would re- 
iain the sun. Hes 
New York engin 
that “so Jong as the sun shall continue 


The Synthetic Era 


E HAVE heard of late many die 

turbing forccarts concerning the 
Future fate of the world. We have been 
‘arming 
‘using up the mar 
nature supplies for our 


On this page ts the anewer of the 
chemin thore men of roagie who boldly 
Acive into dark scerts of the waniverse 
ad bring forth vew creations, Lesding 
tteto the tieeahold of a new age they 
eal to ws seemingly endless new 
sources of wealth beyond anthing which 
tatu has devised, 


to create all the 


Food SS 


lergy WEN 


THETIC fats, including 
rer, even now are being 
iffculty. ‘They 
he made from petroleum, acetyl 
natural gas. Only a few weeks ago a 
British chemist produced a synthetic 
sugar from carbon dioxide and water. 
I ‘nitrogen to the same combina. 
the chemists expect to produce 
‘compounds similar to proteins. American 
hemists have made sugar also from com 
‘and from sucdust. Others are promising 
ts artificial “beefsteak” from cotton 
seed. For the future they predict that 
the proteins and carbohydrates needed 
for human diet will be created in the fac~ 
tory rather than produced on the farms. 
‘Acconfing to Dr. H. E. Barnard, pres- 
ideut of the American Institute of Baking, 
“it may he that generations yet unborn 
will derive the major part of their food 
supply from the nutriments synthesized 
ina few hours, ‘Thirty men in a factory 
the size ofa cite lock,” he adds, “can 
produce in the form of yeast as much food 
value as one thousand men working on 
seventy-five thousand acres of farm land 
‘under ordinary agricultural conditions.” 


Meanwhile the fertility of the soil is 
Ucing replenished by chemical processes, 
notably by the discovers of methods of 
extracting nitrates from the atmosphere. 


Eventually, we are promised, our food 
will be obtained artificially from the light 
‘of the sun and the nitrogen in the ai 


the same way that plants are made 
nl Dear fruit. Ewen now ex: 
have made definite progress 
covering the secrets” of the 
‘chemical processes that go on within 
owing plants, anid they’ foresee: the 

@ when these: provesses will be ie 


DAY wi 
‘such fabrics ag ray. 
nthetie silk which duplicates 
the natural product of the 
Waste from rayon is being 
‘and mixed with 


needles. And in Italy a synthetic wool 


has, been developed from pulpwoor, 
while in 


ingland Vegetable fibers have 
‘As 


ded another wool substitute. 


it matter obtained from 
Shellfish aud) various other 


for example, a million acres in 
oF ging the, ant 

ito was oa 

Ne worl 

indigo. 


chemists, 


Building As 


TREES Brows 
scarcer and “nore 
Materials precious, scores of lumn- 
ine substittes have been mae available. 


Among them are asbestos aud compo- 
Sition roofings; composition hoards, some 
of them made from the waste of ‘sugar 


‘cane; artificial stones and cement. prod- 
Steel, toa, is coming into use 
for homes as well as for office buildings. 


Even ordinary glass windows are being 
replaced by new nonbreakable chemic 
products, Flexible glass, one of the many 
synthetic resinous prod ‘out af the 


Teepe out the cold and lets in the cura: 
tive rays of the sun. 
“This. process of substitution, we are 
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Strange and Ingenious 
Devices Found in the 
Patent Office Records 
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Strange New MARVELS 


(WO men were given the job a 
few weeks ago of counting the aut 
mobiles which pass a certa 

‘on one of the streets of New York City. 
‘They did the job perfectly, yet neither 
of them counted so much ‘as a. single 
cat. For hours at a time both of them 
were away on other duties, yet the count 
went on uninterrupted. — Even when the 
two were there, they paid only the most 
casual attention to the stream of ears 
rapidly: moving past, 

Ms Usa pests? im Taboot to answer 
it with some transparent trick, such as 
telling you that the men had first hired 
‘someone else to do the counting for them? 
By no means. ‘The incident was a 
straightforward scientific experiment, The 
two men used rays of light in eonnection 
with the new electric eye called a photo- 
lectric cell, to do the counting for them. 
Gustav Ferrié, 
who heads the 


could be sent across from one shi 
shore station to another. Over 
Visible beam dot and dash signals ean be 
rent, as they are sent over the visible beam 
ofanordinary searchlight. Theenemy ean- 
not read the signals. They eannot even 
see the message-carrying beam. 

Tn producing this new marvel of 
science, Ferrié was guided by the know!- 
‘edge that light ean be invisible. Indeed, 

kinds of light are far more 

and probably more important, 
wl. What the general 

lack light,” a variety 
ted during the war 


of light ray inv 
by Dr. W. W, Coblentz of the United 
States Bureau’ of Standards, and well- 
known to scientists since. 


ROFESSOR R. W. WOOD, head of 

the department of ‘physics at Johns 
Hopkins University, stood one day in his 
laboratory with numberof visitors, The 
fm was dake aod ie oly with 
dim purple glow coming from 3 lamp 
wich Ghetprofessoe wat demonstrating 
One of the visitors opened his mouth to 
ask a question, and eversone except Pro- 


Man's Newest Tools 
Here ave all the ether waves we know, from 


fessor Wood started back in astonishmen 


The visi 
agreenish light as though they suddenly 
hhad caught fire. 

‘Yet this was no magic of modern 
alchemy; no ruse of the professor's to 
astonish his friends by smuggling some 
harmless form of phosphorus into their 
mouths and onto their teeth. Ttis merely 
another of the marvels of Tight rays. 
Enitted by the professor's lamp, a form 
of invisible light—a diferent form, this 
time, from the black light of General 
Ferrié—struck against the visitor's teeth 
land macde them glow. ‘The same glow can, 
be elicited from peail cuff buttons, from 


Invisible beams count automobiles, 
signal aircraft, give us radio, 
cure disease and work other 
astonishing miracles 


finger nails, from certain drugs like qui- 
nine and from many other substances. 

‘These are effects of another form of 
inyisible light called ultra. 

‘The incidents I have described illustrate 
only a few among the modern marvels of 
light rays. ‘The photo-clectric cell that 
the two men used tocount the automobiles 
isa device to change light into electricity. 


A small beam of light was sent across the 
roadway from a lamp. It entered the 
ph rie cell, where it became an 


dlectrie current. ‘The roadway was wide 
oough fr ony one eat. Whenever a car 

it interrupted ‘the light beam. 
Tat made treat in teeclnta current 
The apparatus attached to the cell 
counted one car at a time, 


TE NOULD have heen jut ws posible 
to make this device entirely secret. A 
visible light beam was, not necessary. 

wen could have used one 


Instead, the two 
of General Ferrié 
count could have been made with no one 
any the wiser, not even the traffic police- 
‘man on the corner. 

‘These photo-clectric cells are among the 
newest of the light ray devices, but they 
have already found uses, They 
measure. the density of sinoke from 
factory chimneys; they sound the alan 
automatically whe 

in to overheat 
‘tamokes they take the Une 
Iy from the stars w 


igars 
‘classes depending on their shade of 
brown or red; they determine the exact 
amount of light needed to grow plants 
‘well in a greenhouse, 

‘They are performing every day dozens 
of other tasks like these, tasks which 
science or industey wishes done auto- 
‘matically and infaliibly. 


‘OT the least of their marvels is their 
speed. Inthe automobile count 
ade in New it 
mattered if the light beam had been 
pointed in the other direction, provided 
Ht could have been induced’ to curve 
around the earth as radio waves do and 
to come back to the starting point. For 
this light beam could travel around the 
arth in Jess time than an automobile, 
sping Sg les au, 
"The oboed of ight in miles avery close 
ly 186,800 miles a second, ‘a figure the 
exactness of which we owe to Professor A. 
A. Michelson of the University of Chicago. 
Professor Michelson ‘has spent. the last 
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of LIGHT 


By B. E. FREE 


three summers ona mountain top in € 

ifornia, making this figure still more exa 

‘The exact measurement of the spec 
which can 

the earth 


tackled lightly. 
Te is like trying, to catch 
the speed of a rifle bullet 
with an eight-day clock. 


EVERTHELESS 
Professor Michelson 
‘accomplished it, with the 
help of two little mirrors 
and a couple of moun- 
tains On one of the 
mountains was the 
femor  himiel, with 
powerful are lan 
‘of the mirrors, 
ror was built in an eight-sided shape, like If some malicious magic 
‘an octagonal checker with the mirrors on 
‘This could be rotated, 


and some still queer 
copper wires, by which he succeeded in 
handling his radio beams a good deal the 
laud the same way that we handle visible light, 
abolish light, this The best proof of the identity of radio 
ing world. "You waves 
ever, unt 
late’ Dr. 


the 
the other 
it hit the sec 
promptly shot. i 
. Professor Michelson received it on 
the octagonal mi 
cael how 

navel sie te Mehta 
nowing the speed of 
rhe calculated the f 
Hh the light ray had 


ng the two to be 

‘waves differ from ordinary 
waves in the 
which the waves of the oc 
the ae ina tub 
fare long; light 
shorten fai waves mensurel hi 


are cusential tothe proper opera- 


ITHIN a few mi 


oadcasting, but still far longer 
a the waver of viable ight. 


Pry Pecause of this enormous froze sel 

J Mihet light is 20 useful to man- would serve to inform the public of the ‘ESE visible light waves are so short 

“Tt in what. makes light travel in catastrophe, as radio did so well di that it takes thirty or forty thousand 

Hines which are so nearly straight, so that the late strike in Great Britain. Radio of them to make one inch. In between 
itself i 3 them and the shortest of the rad 


surveyors can use sight lines to lay out pte 
cities or to test the verticality of bui lie the waves of heat and of the “black 
ings. Our whole idea of time is due to light” of General Ferris. 
Tight, for all our clocks are set by the phy ‘afternoon on the 
light’ rays from the stars as the neatly was suddenly steuck in the 
the telescopes at the observatories, some queerlookiug mirrors of copper face by-a blast of heat. ‘There was no hot 
as, as from a flame; 
How the Speed of Light—Fastest Thing There Is—Was Measured Prearmngra 


‘an explosio 
tocaent 1 hientified 
the source, A 
electric heater like 
those used inhouse 
holds, but larger, was 
mounted on an auto- 
mobile truck, Power 


Died by the en 
‘the ie Leer 
tor tumed the great 
copper reflector” this 
bin and ee 80) 
set wuld fs te 

at and have their 
GO NS se attention attracted to 


(Continned on page 1 


POPULAR SCIENCE MONTHLY 


November, 1926 


Iv s Easy to Fuel an Oil Burner 


But make sure beforehand that the right grade of oil 
is available—What you should know about your new fuel 


IFFERENT types of oil burners 
require different grades of oil fuel. 
‘Therefore, before you actually buy 

n burner, ascertain that oil of the proper 

grade for it can be purchased in’ your 

locality. Any reputable oil dealer’ will 


fds he fs prepared to supply, and a tle 
knowledge of what the actual difference 
is between various grades of oil fuel will 


Crude petroleum, as it comes from oil 
wells in various parts of the work, ie 
not a definite chemical compound. All 
petroleum is. a mixture of man 
compounds, and the propor= 
tious of these different. compounds are 
not always the same. All of these com 
pounds are composed mainly of hydro- 
fen and carbon in. varying pro- 
portions. The petroleum taken 
from wells in one part of the coun 
Y may differ greatly from that 


Ceude petroteuns i split up 
into its parte b 
featustiniek ef ronepeeeioon, 
the first material to be driven off 


in the form of vapor is gasoline. 


eat ennes Kerosene flowed by ‘Ol BURMERS FOR 
ata diferent Te 
a 
pe boiling process, 
Riwongthese-are the ot called 2am 
*aigtfa ie 
oil = 
nl s0 on, the exact title depend- Baume wate 
i 0 the locality. In other se 


fords, while "furnace oil" may 
bea trade name for a fuel that is 


mtraw-colored distillate 
ifferent grade. 


regardless of the name winder which it is 
|. The actual weight of « gallon of 
yydrocarhon compounds that 

petroleum is slightly 
different from that of its neigh 
hors in the mixture. A gallon of 


fu 


By P. E. Faxster 


instrument. which is marked with what is 
known as the Baume scale. High grade 
gasoline tests to the latter figure, while 
rade oil may read as Jow as 12° Baume. 
Oil burners of the kind used for home 


‘The Underwriters’ Laboratories, when 
listing an oil burner as approved after 
test, always specify the lowest grade of 
oil with which the burner will operate 


satisfactorily, and the Underwriters do 


not pass any’ atmospheric burner for use 


with fuel lower than 36°, while mechanical 
draft oil burners are 
pheric burners are cheaper at the outset 
than mechanical draft burners, the cheap- 
cer burner can only be used with the more 
expensive oil fuel. 

‘The heavier the oil, the harder it is 
to burn it properly. ‘This explains why 
a good oil burner has to be something 
‘more than a mere plumbers’ torch made 


rge scale. Gasoline, kerosene, and 
the very lightest of the oi fuels may’ he 
used with a burner that makes gas out 
of the preheating it in a pipe ex- 
to the flame of the burner, but to 

wun the heavier and Jess enstly oil 
fuels from 35° down to 24°, a burner that 
‘operates on_a different system must be 
employed. Mechanical means must. be 
used to break the oil up into fine par- 
ticles and these particles aro th i 
into gas by the action of heat mixed with 
the proper quantity of air, and burned as 

‘gaseous hydrocarbons. 

Further, the fact that-a particular 
ype of oil bumer is rated for use 
th oil fuel of a certain weight does 
not mean that it will not handle 
Unter grades successfully. If, for 
nace, Zou hares, baroer thet 
properly will burn 28° oil, you could 
tse 32 or 80° oll imply’ by calling 
in the service man and having the 
Jurner adjusted for the lighter oil, 


PT HE rae of oil fuel availabe 
alvo affects, to some extent at 
least, the type of ignition that ean 
the used. A gas pilot flame will work 
property with any oil fue sed i 

re heating plants, but electri 
ignition of the spark coil. type ix 
not generally considered satisfactory: 

‘ol fuels heavier than 92", al 
though the dete translormer iy 


‘Aside from the grade of oil fuel 
yo iy, the quantity purchase at 
mne will influence your heating 
bewa 
y the price 
for any given grade is lower if you ean 
buy-in tank wagon Tots rather than in 
smaller quantities that must be measured 
into a small cellar tank. Over a period uf 
years this saving ma 


to pay for the cost of i 

tdergroun tank. 
OEE yo koow the rae o 
fed. for a particular bi 
have an understanding of the 


i fuels, you ean get 
of a soutee of sup- 


ase tance, weighsless 
than a gallon of kerosene, and 
the kerosene, in turn, weighs 
less than any of the various 
les of oil distilled after it. 


ng 
a given oil fuel, the relative 
Wwelght is determined by an in- 
strument like the hydrometer 
the hattery man uses to test the 
storage battery’ in. your auto- 
mobile, All the oils suitable for 
‘use as fuels under any conditions: 
register somewhere hetween 12° 


locale 
at 


at the oil dealers in your 
Pity. You will probably: find 
F some dealers will quote you a 
Jf priceon the desired grade of oilin 
the form of a contract to cover 
H 
H 
H 


yourentire winter cequirements, 

‘The officials of the Popular 
Science Institute of Standards 
will be glad to go into details 
fon any questions relating to oil 
burners and oil fuels. Address 
your letter: Popular Science 
Institute, 230 Fourth Avenue, 
‘New York City. 


and 72° on the stem of this 
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$1000 More in Prizes Awarded 


Here Are the Leading 
Winners in Our 
June Picture Contest 


Third Prize 


nd June inuer of Porwan Serance: Mow. 


Others Who Found the Newlyweds’ Mistakes 


c the Bewlyweds have inapved 
‘unto look about our home etd iecover sates 
{Hat can be lenproved upon,” writes D. G. Hh 
Sahethe, Kane. Above fe = anapshot 


Mrs. Philip L. Verne, 
oraran eft Tania 

pointed cut mistakenthe or: teat” taught ber 

(Amary man would wrely mine” ew and interesting facts 


TURN TO PAGE 158 FOR THE COMPLETE LIST OF PRIZE WINNERS FOR JUNE 


7? 


sosly 
Piibesrate 
at wooden 
Dry a wed wire 
he ‘board at 
with the celine. 
The aaeboard 
Ieee covers, up 

rack 


LY fuss about the inside features 
of a how 
oe the mare reason that yon 
‘about a proper lining of your coat. 
mean for looks? 

‘That is only one detail, and it counts 
too, A good-looking durable lining is 
ended for n howe the mame as for © 
garment. Besides, the inside finish may 
add strength, insulate against heat and 
St acs uariieee toast 
tind promot clearlietas fa housekeeping. 

Eon ‘ean the inside finish add strength? 

Any material fastened to the inside of 
atuds will stiffen the framework of the 
building and tend to prevent distortion. 
If the outside bracing is poor it may be 
well rescind by te tents eorfecing: 
‘A rigid wallboard inside is even better 
thant horwontal outaile. sheathing of 
boards, which is common cheay nae 
instead of the diagonal method. 
sre, these “remarks. apply to a 

frame houses, not those built of masonry; 
yet the strength of the latter, when they 
Ie woolen ore as moat dy pede 
ipeston the flooring, an interior detail. 
What do you i fade under the bead 
ide features? 

Floors, walls, ceilings and trim. The 
latter comprises woodwork around doors 
and windows, baseboards, moldings, panel 

rips and the like. Of course staircases, 
built-in furniture, paneling, doors, 
dow sash and so on are inside features but 
we will leave them out for the present. 


SN'T trim more ornamental than 

‘useful? 

‘That is an idea of those who try to 
revolutionize the building art, It is 
similar to the scheme for the abolition of 
collars and cuffs, which is also based on 
the mistaken notion that there is no 
utility beneath the decoration. A base- 

around a room protects plaster or 
giles val erate Rome eee MS Sa 
furniture and floor mop} 
ey eres Gantt jorrcatstet 
from collecting. ‘Trim around a door 
protects walls and promotes rigidity of 
the opening. Besides these benefits in 
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Your Questions About 


Floors, Walls, Trim 
and Ceilings 


| Answered by an expert—How to 
select and use proper materials 


By Jou R. McManox 


the case of a window, trim helps to 

‘make an air-tight job and also takes 

the brunt of rain that sometimes 

blows in when a sash is open, 
‘What is the least ex 


tical- 
hear carina He mos 
Sotocen of is made in 

iemrths' the ‘beight ot ordinary 
rooms and in whiths of thirty-two aed 
forty-eight inches so that it can be nailed 


Wet ike bieacstiviiogwseet te 
ends of fiber board, insert. headers or 


two-by-four-inch erosspicees between 
studs. Measure the room carefully 50 as 
biain the proper sizes of the mat 
ch will prevent waste in. fittin 
ber bounl is easly sawed. Use shingle 
nails about five inches apart, fastening to 
all the studs. 
Can such material be papered? 


‘CANbe,aftersizing 
crite give mista, 

tthe treat 
ment and the one or- 
dinarily recommended 
by manufacturers is 


cceal joints and some of 
the other nail lines. 
‘Molding added to the 
panel strips, 


It is well to give the 
whole surface a first 
coat of paint before 

jing the wood fin- 


ting it im place: thus 
it will he less Likely to warp afterwards. 
this material suitable forall walls: 


kitchens, summer camps and garages. 
However, i backed with solid seathing 
lumber, the fiber material will serve al- 


most ‘There is another sort 
{of wallboard which belongs inthe wood 
family and is somewhat more rigid than 
fiber. This consists of glued-together 


‘wooden strips, covered with a t 
~ Itmay be used in the same manner 
asits relative. ‘The cost isa little greater. 
ith this material we must be careful to 
apply so that the incorporated strips 
crow studs or ceiling beams ut ight 
angles. 


[SPHERE any ready-made plaster wall 
‘board? 
‘Yes; kypsum wallboard, And we 


should not confuse this with any of the 
numerous substitutes for lath or 


ings 
for plaster. Gypsum wallboard is about 
half an inch thick, paper covered on both 


sides, and comes in sections room-high 
and four feet wide. “When you fil 
‘and countersunk nail holes with a plastic 
material, you have a surface that is al- 
most equal to a first-class plaster job, 
Paint or paper as you please, Wood 
stripping is also used but does not seem 
poate Rigidity, considerable in- 
and fire resistance are the merits 
of the gypaum wall 


"Wit are_the lath 
substitutes you mens 
tioned? 

“They include the s. 
called plaster boards, 
usually” thirty-two by 
‘thirty-ix inches in size, 

fare intended as a 
plaster. They 


which they are qui 


disqualified by Ia 
size and, thickness, 
‘among other reasons. 
How about the new 
board made of stigar 
cane fiber? 
vk ee amareaint 
hase for direct plaster- 
ing within a house and 
ig also used beneath 
stucco on the outside 
of dwellings. About 
inch in thickness, four feet. wide 
‘and all lengths required. it combines a 
high degree of insulation with a stren 
‘said to surpass wood sheathing. 
interiors it 
cold water paint or, after glue si 
Saipan any colors When it a be 
either a gypsum or a. wood 
plaster may be used. ‘This. by- 
product of our sugar bowl deadens sound 
‘among its other merits, and it insulates 
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floors and roofs as well as walls and 
. Science has done well to convert 
this formerly useless. substance into a 
‘choice building material, A future com- 
Detitor, we may. surmise, will be the 
Nimilar’ tough, sliious fiber of “corn- 
sta 


JS THERE a plaster base nade of fae 
‘Yes, there is w combination of quilted 
flax fiber surfaced with wood lath to 
which plaster may be applied. Tt is used 
both for outside stucco and. interior 
plaster. Flax is very resistant to decay, 
Tanks high as an insulator, aid the lath 
combination gives surplus strength. The 
‘material is in two styles, 50 as to suit the 
kind of plaster employed, whether mag- 
nesite or Porlland. Since the flax-and- 
Jath units are smaller than wallboard andl 
demand headers between studs, the ap- 
Plation reauires more labor and extra 
lumber. 

Are other substances used for interior 


fiber that is 


um with Wi 
I wall sine, Its goo thing 
‘to examine all the standard products and 
to be on the lookout for novelties of 
merit that may arrive on the market at 


tion of 
made in fi 


any time, Don't limit your choice be- 
‘tween a few materials oF take a friend's 
say-40 which may be based on a narrow 
acquaintance with the available ma- 
terials. By the same token, ask more than 
‘one dealer to show you his line of wares, 
since few carry the complete stock. 

‘Which is better, wood or metal lath 
fora jb of applied plaster? 

Of course metal does not rot, is fire- 

Pree and takes les labor to put 
in the form of expanded metal sheets or 
wire cloth. It 


pounds to the 
cloth should be No. 20 gage with two and 
‘one half meshes to the inch. An added 
‘advantage of metal is uniformity com- 
pared with the eve-measured spacing of 
Individual wood lth. "The wood lather 
expected to space three eighths inch 

part acne paste and gos Poeth och 
for gypsum plaster. Certainly few work 
men ean make good on a difference so 
ht, one eighth inch, working at their 
usual speed. Another ‘point in favor of 
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‘metal is that it re- 


quires no wetting, 
an often-neglected 
‘essential with wood 
lath. 

How does erpatn 
compare with lime 
plaster? 

‘Gypsum leads in 
strength and fire 
resistance but is 


more susceptible to 
rioisture. Lime may 
be fortified to equal 
strength with Port 
land cement. 


Lime 


plast i 
an ingredient. If in 


doubt of local tal: 
cut, buy an 8p: 
proved ready-mi 

plaster which only 
heeds moisture to 
apply. Instead of 
the customary two 
coats, a single coat of rich plaster five 
tighths of au inch thick will do very well. 
If you want to be quite fireproof andi 
rodent-proof, use only Portland cement 
and sand, one part of the former to two 
‘and one-half parts of the latter, on metal 
lath. This is similar to an exterior stucco 


mixture. The mason is likely to protest 
that he never heard of such a thing and 
itean't be done. Doubtless the material 
is not easy to work: it sets rapidly and 
ust be made in. small batches. The 
Color objection is obviated by’ the use of 
‘white Portland cement. 


UCH a wall would amount to rein- 


qi 1 do, not 
other departure from 
cepted methods where workers lack 


howtife to change. A fair performance in 
ld routine is better than superior meth- 
fds with botched results, When building 
in Egypt, let the fellahin carry’ wheel: 
arrows on their heads 

‘Should plastering be dove before or 
after the floor is lagi? 

eure thet ering i inom to 
save this from ground in rt. and wer 
ve to molture.” When plastering an old 
hhouse, protect the floor with plenty of 


‘The Lining of a Well- 
“Typical methods of substantial iteriorcoastruction, with various 
“iits of construction indicated by name. Not only the appearance 
be the strength of a howe depends much on ity interior ling 


1. Give plaster two or three 
ry before moving into. the 
dwelling; allow more time before dec- 
rating oF paperhanging. 


JS THERE ny real advantage in lying 
‘s subfloor diagonally? 

Yes, Tt hraces the whole house as well 
as the floor. As when you strengthen 
the bottom of a box you stiffen the entire 
bax. ‘Italso permits the top flooring to be 


aid at right angles to ts and Be 
poe een ci 
floor is at right 


{op vil mi the Undertyog 
irallcing the lengthwise grain of the 
nls below, will love the strength of 
crow fiers; not to mention the fe- 
went meeting of joints, top and bottom, 
inthe latter ease, ‘The exten labor cont 
of the diagonal method is a title com 
pared with the advan ral 
strength and a rigid, 9 
ng floor. For the i 
‘common squi 


baands should be well n 
to a uniform flat surface and covered 
With damp-proof building paper. Tnstend 
of paper we may use a layer of hoavier 
insulating material, especially where 
there is no cellar beneath or when we wish 
to deaden sound, as from an electric 
pump oF oil-burning furnace with motor 

What is the cost of top floori 
various woods? 

That depends on grade, thickness, 
whether quarter sawed or plain, also on 
width of pieces, since the narrower 
Widths “have more  footage-consuming 
joints for which the customer pays. For 
ondinary widths you must allow one 
‘quarter to one third above the room 
‘area, while it takes fifty percent more for 
‘a one. and one-half inch width of face. 
Se oso of 108 seen ot atl 
{ect on the ordinary width basis, but the 
narrow face will consume 150 feet. Some 
of the unseen footage is due to tongue- 
and-groove matching and the rest is 
traditional toll to (Continued on poye 152) 
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Queer Pranks the Moon Plays 


Why you lose weight when it is overhead— How 
monkeys talk—What an athlete should be able to 
do, and other fascinating stories from new books 


“Astronomy Today” 
By the Abbé Th. Morews 
Pullished by B. P. Dutton and Co. 


the moon’s meddling 


is what happ 
rake the tides, as th 
Abbé tells it in his fa 


ratings new book, 

Tf the water loses 
weight when the 
in overhead, the ev 
of water directly under 
the moon must be higher 
Ahan fn other parts in 
order that the pressure 
‘on the sea floor may re 
main the same and equi 
librium be maintained, 
‘This bulging outward of 


the ocean's surface 
the tid 

‘No 
thing. “W 


escent over ‘New 
fork, for instance, ot 
only 
ame in exactly the op- 
osite part of the earth, 
ut the other magnetic 
effects likewise. At the 
‘we lose that 1/3200th of 
the Chinese on the other side of the 
globel 
“The earth may be eighty-one times the 
size of the méoti, but that does not mean, 
wwe ean look npon it with contempt, ac 
meling to the Abbé. ‘The moon pulls us 
hither and yon, working sometimes with, 
sometimes ngnnat the sun, ‘The effects 
jepend upon the position it occupies in 
the heavens, A thin, sickleshaped new 
r cio, wed Sacky eons 
popular song writers, and simply w 
the sun, When it gets fue it gets 
Independent and pulls in the opposite 
direction, 


HE more he has studied the moon, 

the more things on this earth the 
Abbé has found it mixed up with, For 
instance, gardeners who sow. certain 
plants “in the dark of the moon” or whea 
it is full, according to the effects they 
wish to obtain, may not be merely per- 
petuating some olf hocus-pocus after all, 
he declares. He thinks the moon's ac- 
ton is reali effective in increasing the 
size of plant cells. Cryptogamous plants, 


By Tuomas M. Jouxsox 


for example, those that have no flowers 
‘and propagate by spores, seem to grow 
best during the full moon. This is said 
to he especially noticeable in the tropics. 
__ The Abbé’s theory of “the creation” 


““L conceive the entire universe to be 
enclosed within a spherical space, through 
which at first all existing matter was 
4. As the resull of same process of 
L present we have no conception 
these materials came to be collected. in 
the equatorial zone of this enormous 
sphere, and by their evolution gave birth 


tars, stellar sy: 
a word, to all 
u L 


gas or of ineteors, 
ise to the apparently 

y Way itsell 
“galactic neb- 


and. these give 
empty spaces inthe 
for argund the stars a 
oan 


“Airmen and Aircraft” 
4. 


By Henry H. Arvatd, U.S, 

Pablished by the Ronald Press C 
GUPPOSE that, to test man’s chief 

means of locomotion over land, we 
held a great cross-country run from New 
York westwant, each method at 
mum speed. ‘The line-up, according to 
Major Arnold, could be shown by a table 
Tike thi 


If the contestants all kept going for 
twelve hours and were able to maintain 


their maximum speed, at the end of that 
time the airplane would be 812 miles 
‘out in the Pacific ocean and its nearest 
competitor, the racing automobile, would 
hein El Paso, Where the athers woald be 
is shown in the accompanying diagram, 
Sieatent of all wonders f the ait ix 
the rapidity of its conquest, 
Major Arnold in 


track to get started, with Wile 
Dour Wright hey Halance it. His 

Orville, piloted 
sini on his tomar 


tion’s xwift progress. 


“The Pedigree of 
the Human Race" 
By Harris Mawthorwe 
Wilder 
Published by Henry Holt 
Co, 


ID you ever visit a 
LD wn and hear a 
ibbon making, strange 
Fei whl “he "ales 
What was. he 
Walls odds are that it 
was something like this: 
“Hoc hooe hoe! Hoe 

 Couiiit’ Hig!” 

"s way of expressing 


But suppose another gibbon ap. 
proaches, with hungry eves-on the 

mains of the peauot. Here is what the 
ang! Hoovougigt 


Kouhigt 


‘That means he is suspicious of that 
‘other fellow and is getting worried. 
The, seeoed hon, jumps for the 
peanut, there is a struggle, and_ the 
Peanut falls, Now hear our friend regi 
emphati 
“Hoe howe, koe! Koughiig! Crucg!” 


THAT is monkey talk, according to a 

scientist who should know. He is a 
Frenchman, M. Boutan, who for some 
‘ime studied the actions and. eries of & 
eaptive gibbon taken from its mother 
almost at birth, and reared in a French 
garden away from all other monkeys and 
0 with no chance to pick up the language 
rom its own kind. 

“The observations showed a “language” 

capable of expressing satisfaction, an in 
Yermediate state, Continned on page 163) 
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Science Finds a New 


It Turns Sawdust to Sugar and 


[tensity Gaia aa 7 
tl thes. re pages are presented each mon 
Teis this: lief sores of acendfe disconery and e- 
The fhers ot | serch having practical bearing on our 
cloth, especially | day problems 
wool fibers, absorb 
foisture.. When a straight or wavy form, ‘The artifical kink 
hot iron is applied 1 the hot iron disappears and 
to the cloth it pro- the crease Vanishes, 
He Predicts Homes Made of Quartz duces a crease. by 
opie wil soon tive in law owen, but aot tracaareat oom sare ending, the filers Chemist's Amazing Experiment 
Rustieieanieetca wnidtuunaiyseaaa'oie's,  Sygles but at the Turns Sawdust to Sugar 
Se mrmi pee the heaving tere Sase'time the heat A FEW y 
abhi ap La “7 dries the fibers so made the pred 
Electricity May Locate Gold in ¥ remain in their bent position, men, after reading their morning papers, 
Your Back Yard be able to treat the paper with 


chemicals and eat it, using as food the 
ARDLY less romantic than were ‘woody material contained in the news: 
the adventures of old-time pros- 
peetors for gold is the dramatic 


print, 
Eh 
part electricity now plays in the search 


lay that strange forecast is near to 
port to the 


to hide a gold deposit by this new 
Inethod, for, while most ore on the 

the earth has been dis- 
covered long ago, the new electrical 
‘method has located ores at places 
where their presence could not pos- 
sibly have been predicted by 
other known method, 

Word has come from Stockholm, 
for example, that in the Swedish 
province of Vesterbotten, near the 
Aretic Circle, a gold ore deposit has 

icovered by the, Uae of an 
ica ng rod” 

‘The new electrical method of 
prospecting which is said to have 
Fesulted in the find was developed 
by Heel = nd Karl Sund- 

two Swedish mining engineers. 
oe electrical field, parallel with the 
earth's surface, is set. up undergroun 
li wstruments chart this field, de In plece of a diamond 
teting disturbances "produced by the ye Diamonds from Yellow lates, the male tng 
lectrical properties ores. his Dr. C. E. Field, of New York, has been m to carry to his ladylove 
‘makes it possible to locate the ores. Jewcien by wacwerming yeiow semends ats fly wrapped in silk. 


Small Earthquakes Protect Us 


NSTEAD of ing small earth 
peas # peas ae 
ibe Thankful for them, says. Professor 
Richard Swann Lull, of Yale Universi 
who says such quakes act as safety valves, 
relieving strains in the earth's crust. 

‘These strains are arising continually, 
‘explains Professor Lull, owing perhaps to 
the attraction of the sun oF moon, 
series of small break, he conde, 
much safer than a long period of quiet 
followed by a much more violent break. 


wal orconverting dey 
sawdust intow mixtureof sugars, by 
treatment with hydrochlone 
‘One of the sugars is sa 
nary glucose, or corn sugar, a subs 
stance suitable for human 

This regarded by 
other scientists" as_ significant in 
View of the often. repeated fears 
that the world is facing a critical 
food shortage. 


been 


How the Lower Animals 
Make Love 


ME remarkable methods of 

wooing practiced by spiders, 
worms, bugs and binds” were re- 
vealed” recently by’ the noted” British 
naturalist, Julian Husde 


box of choc- 


Why Trouser Creases Don’t Stay 


[Y won't trousers stay creased? 

Every man asks this question when 

he sends them to the tailor, and a scien- 
tific explanation has now been given by 
the British textile industry, which recent- 
ly made investigations into the behavior 


November, 1926 


POPULAR SCIENCE MONTHLY 


males. 
he world of fiddler crabs, the male 
‘a statuesque pose whenever a 
gentle lady passes by, Standing on tiptoe, 
he raises a large, law rigidly 
aloft. If the female pays no attention, he 
runs to where she can see him and 
repeats the pose. 

So 


vibrating a thread of the female's wel 
{to give notice of their friendliness. 


Sir Jagadis Offers New Tests to 


tiated will revolutionize our ideas of the 
Erore Pinte Hiarebonta ‘growing things about us, Most American 
scientists, however, have expressed strong 
disagreement with the Indian savant’s 


interpretation of his experiments, 


N HIS. way 


to one of the recent 


Sir Jagadis Chandra Bose, noted Tnvdian 
plnat paychologist, plucked 


How Your Nervous System May 
Break Down 
E HEAR 


all about. It has res 
Trotter, of the 


‘the record being in 
ed plate. He 
the 


larity between the 

nan existence were described in 
wotaR SoveNce Monruny. Si 
atest experi 
wide interest, 


ation breaks down we 
Dr. Trotter, just as a 


y 
‘Thus, when a nerve is 


fire, 
cut so that its fibers 
other tissues, we feel the 
pang of the contact. One of 
the most painful of all sick- 


nesses results from the gen 
eral breakdown of this 
sulation of the nerves, 


LOX—Mightier Than 


Dynamite 


BOUT fifty years ago a 
French scientist, 
Cailletet, while 


y opened the 


‘wrong valvein an apparatus 
with 


hich he was experi- 
His mistake made 

history. 
Tina glass tube which was 
part of the apparatus. he 
observed a drop of mois: 
ture. He knew at once that 
ay to re- 


‘This discovery was liquid 
oxygen, which since that 
fae (ae ie eno 
into an explosive more 
powerful than dynamite, 


yet cheaper and less hazardous, Tn tests 
recently conducted by the United States 
Bureau of Mines, liquid oxygen explosi 
‘or LOX, was f 


"The danger from acciden- 
is reed, since the lig 


ic by mixing carbon 
oxygen. 


‘Thought Tests to Recall Our 
Babyhood Memories? 


ITH plenty of patience, pay 
ible for 


vs, write down any and every 
thought which oceurs to you. Repeat the 
Process several times, 

‘of recent’ happenings — gradual 
paper, you will 


Rain As a Soil Fertilizer 


FTER all, there is a pot of gold at the 
of every rainbow, at least for the 
Frank T. Shutt, chemist of 
the Canadian Department of Agriculture, 
has just informed us that rain and snow 
‘water the fields but’ actually 
‘They wash down out of 
Tieetrana infotenstan cough ity 


and other substances, le says, to make a 
real difference 


the farmer's fertilizer 


alent to forty-four pounds of expensive 
Chile saltpeter per acre, 


Bald Heads Brainier, He Says 
‘ORE cheer for bald-headed 
comes from Dr. H. J. Fleure, 
British anthropologist, “Tt is not far 
wrong.” he says, “to assume that 
minished hair growth liberates 
sceretions to exert themselves elsewhere. 
‘The relation of thyroid to brain growth is 
lose also: thus diminishing hair growth 
‘becomes a factor in brain growth.” 
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Kise Choose Sports y Novel Tests 


How an sthite's staying 


WV EAT, zourlay tenis? No wonder 
fou are a third-rater, my Friend 
My examination and appliances. show 
positively that you are ideally equipped 
for weightthrowing?™ So declares Dr 
A. Thooris, president of the scientific 

of the French Athletic Fed- 


posite class, susuler, rough;, ideal 

Init ‘also for broncho-busting, football, 
sixday bicycle racing. These two men 
ive fond thee mediums, and therefore 
they are superior, 

“Phe greatest handicap under which 
fully" ‘thirty-three percent of athletes 
labor, Dr, Thooris has found, is bad 
ig this advice, if he wishes, the tennis breathing, because of nasal obstructions, 

yer then proceeds to become a cham- This fault he treats by." diastoliza 

er thrower, or waht putter, The “parumograh” Te rears warring or gradual opening of the nasal p 
athlete of ideal chew movements for short end lng breathe ng the tmusual testing devices 


to him for gu 
athleties in which he can excel. Follow- 


he has invented is an “oseillom- 


typified by 
the “cerebral,” 


classified int 
“ respiratory, 


Free-Bottom Speed Boat Skims Lightly 


NTIRELY free-bottomed 
veiently capable of skinny 
the grater with extraordinary ‘light 
Dees, this novel speed. boat. was {lispane Suse alrpla 
signed and constructed by Thom Hier regulation airplane type. In 
a Pursear.of Clinton, lows, some Stead. of the submerged rudder,” this 
what on the order of a hydroplane, boat has an aireraft tail and fin 
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eAnimals Get Toothaches Too 


Zoo Doctors Must Use Wiles to Treat Their Ailments 


tive of w gol! bal 
London 
c 


ibyalentor which broke'e Wot on track 


quite willingly to receive the 
the jaws and swallow 
matter, ‘The at 
snap the bill shut and hold it that way 
foreibly until the medicine ran down, 


nis objections 
iMlustration had a 


scently by its 


‘Sey undeveloped soutry 


Ice Cream Making Automatic 
from Start to Finish 


BY me, standardized 
processes and machinery similar to 
that shown in the i 


lustration above, big 
ice cream plants within the last few years 
have attained the highest degree of sa 
the preparing of the great 
‘At no time is the ice 


‘The picture 
lich convert the ingredients into a 
partly frozen product. ‘The mixture flows 
into this machine through chilled silver 


where a subzero tem: 


ipped with an auto- 

‘which regulates 
into cans of the 
te process iv automatic 
art to finish. 


Asbestos Suits Guard 
Smelters from Fire 

HE natty suit at 

ie Mit Morente 

the latest style hint for 

tcters IN made ot 

eens Sta forthe 

; inna otal x 

pod a tie daapeed 

\t J. | Raving their clothes set 


ainst fire, the 
flexible and 
impede free 

Tt was 


What wl rene 
A 22-Mile Pipe in One Piece 


FLUE California tow of Vallejo is now 
heing supplied with water from a 


les long. "The parts of this 
remarkable pipe were made into one piece 
by are welding instead of riveting. 
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Shuttleless Looms May 
Revolutionize Weaving 


HUTTLES have been so essential a 
part of weaving since weaving was 
first thought of, that the many attempts 
of inventors to devise a shuttleless loom 
have seemed foredoomed to failure. Now, 
At last the thing has been do 
wgenious device for weaving, with 

ii atin treed ig ote alee 
somewhat like those used on the old talk- 
ing machines, was exhibited at the last 
Leipsic Fair in ~ Itisexpected to 


is projected on 
a glass plate, 
the wax cyl 


He Carves Ivory Masterpieces 
from Walrus Tusks 


‘OST carvers have to content them- 
selves with wood or. marble for 
material, but H. C. Heacock, of San Fran- 


‘The fragile looking object the tis hong 
i's stamp mall carved from walrus tusks 


cisco, uses ivory. He used to live in 
‘Alaska, where walrus tusks are plentiful. 
‘Out of these he has carved over 500 pieces. 
His masterpiece is the little model 
shown above, made to scale, of a stamp 
ll in Treadwell, Alaska. Even a figure 
of the operator is included. 
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Combination Smoking Set Even 
Puts Out Lighted Stubs 


LL that the smoker could ask for is, 
wed in the single i 

ing set above, ‘The upper compart- 

ment, which bas a hinged lid, contai 

two removable trays for 


for a match box. 
ashes and as a rest for lighted ¢ 


re tray serves for 


drawer ded into 
three compart 


filled wit 


ler compart- 
ig stubs. 


Electricity Now Refines Honey 
several expe 


hit upon the app 
t. The old method was to 
in a water trough and heat 
igh with gas burners, 


P 
‘The honey 
then subjected to a temperature of 150 
degrees for two days and nights, after 
which it is clear tirely liquid. ‘Te 
clectrie air-heating units mounted on the 
bottom of the compartment are controlled 
by a magnetic switch to prevent the 
honey from overheating, which would 
darken it and spoil the flavor. 


It’s the World’s Biggest Passenger Locomotive 


HE two locomotives below present a 
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House Painter Turned Artist 
Still Uses Old Medium 

AINTING houses in his native town 

‘of Woods Hole, Mass... was not 

‘enough for Franklin Lewis Gilford, 20 he 

spent his leisure hours in applying paints 

dept has he become that 


year, he is 
recognized as an a) ‘on seascapes 
tand historical pict of his 

ys have been exhibited in metro~ 


with which he started 

on house paint on his eanvases, 
palette is a common board. 

snhood he was eaptain of 

0 he is well able to 


gunners to cor- 
it possible 


lots to the target 
went of the . 
ed a projectile which etches a red 
the sky, 1200 yards long, in the 
of flight. ‘It will be of special im- 
ortance, 4, to airph 
have had te 
tion of fire 


ical composi 
etafire asthe bullet leaves the 
gives the desired effect. ‘The red 
olor wan fond tobe more visible ag 
the sky thi ‘colors. 
irs ao projectile wl also be usta in 
anti-aircraft guns for 
balloons and other inflammable objects. 


Now—Porcelain Traffic Marks 
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NOT intreauently « mother sheen 
refuses to care for her offspring 
Or, in case of twins, cannot feed them 
hand has to be 
done by every. sheep farmer. ‘The 
sual method is to give the lambs 
milk from a nursi 
Jamb being fed at a 


Tis a wood 
with a row 
h 


The bottles 

ilk are placed 

in these holes at an 
le so that the 
milk will flow slowly. 


Lareest copper crystal, weighing twelve 
pounds. Te hes reveled strange peoperics 


Mechanic Invents Flying Bike 
FTER several years of experiment, a 
i French mechanic has invented 
Je which, it is reported, can be 

small monoplane 
to a height of 150 feet. "The inventor 
believes that the successful manufacture 


will bring flying within the means of all. 


ONDON is solvi 
the neces 


‘one traffic problem 
i frequently: re- 

Uy making the 
marks on the asphalt permanent, Into 
hioles drilled into the pavement short steel 
tubes are placed, and into each of these 
fa white porcelain button is glued, The 
buttons are secured firmly with bitumen. 

‘These porcelain markings, it is said, 
have the advantage of not wearing off, 
like paint, and after rain look even 
brighter and whiter. Moreover, the por- 
celain buttons are easily replaced. 


A comtsariow portable outfit supplying 
current for arc welding and compresset 
Sec renaieg a pile Sa 

ing hammers, is the newest thing for 
ps Rta 75 rant hipped 


“Mechanical Mother” Nurses Lambs 


“Ten lamb at once are fe with mile by this ingenious feeder, in 
‘Vented by a fown sheep rune. Babi nursing otten ar ed 


‘An Amazing Piece of Copper 
HOWN at the left is the largest single 


inary piece of copper it was reduced 
its present form by terrific heat, wh 


form. ‘The experiment was one of 

eral ‘made inthe laboratories of the 

General Electric C to discover the 

latent properties of single-crystal metals, 
Tn its new form, the copper was foun 

to conduet electricity thirtec 

more efficiently than before, 


Her Market Basket’s on Wheels 
SH and pull” ix 
better than‘‘eash 

and carry,” a De- 

troit woman believed, 

and 40 she invented 

this market basket on 

wheels. A peck of 

potatoes, a @h-pound 


et is light enough to 
carry when empty 


Radio Controls New Fog Signal 


TT HE Marconi Company in London 
recently announced the perfection of 
a wireless-controlled fog signal for use in 
inaccessible places, or where it is too 
expensive to maintain lighthouses. ‘The 
‘apparatus is controlled from a central 
station, where a keeper sends out wireless 
Isestostart a gun firing at 
tis stopped by another set of impulses. 


Ingenious Magnetic Apparatus 
Counts Drops of Liquid 


Huge Ball Tells Time by Flashes 


of a large office by 


huge globe 
stencted of curved sec 
together by metal strips. High power 
lamps will keep the whole globe illumi. 
nated with a steady white light, except 
‘on the hy ‘quarter hours, when it 
will flash once with a red light for each 
quarter of an hour that has passed. At 
twelve noon the white light will be 
flashed on and off twelve times. 


A Dream of Inventors Realized 


‘HE manufacture of metal tubes and 

sheets by a new electroplating proc 

ess was described recently by Dr, 
im Blum, of the U. 


unlike the rolling and drawing processes, 

the thinner walled pieces are cheaper to 

make than the heavy ones. ‘The method, 

explained by Dr. Blum, has developed 

slowly because of the difficulty of getting 

impervious deposits and uniform dis- 
ribution of the metal. 
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Magnets Clear Roads 
of Iron Refuse 


ORDER to cut down the chances of 

Pponctures to automobile tires the 
highway department of the State o 
Washington has constructed a. special 
road machine twenty-five feet wide fitted 
with twenty-four electromaguets, each 
with a lifting power of twen 
pounds. On paved roads the magnets are 
held about two inches above the surface 
as the machine moves along, aud on 
gravel roads they are lowered to stir up 
‘the roadbed slightly. 

‘On a recent 0-mile trip, the machine 
picked up eighty-seven different articles, 
consisting of nails, bolts, tacks, pieces of 
wire and other miscellaneous scrap iron, 


‘Trick Music Box Hides Smokes 


ELOW is shown the latest contribu 

tion of Paris to the world of music 
=a musical s set, Lifting the hox 
of matches from the stand releases a wire 
which starts the music. Replacing the 
match box in front of the miniature jazz 
band stops it again. 


A Hobbyhorse with a Real 
‘Thrill—It Walks 


about this new 
¢ above is that it really obeys 
wi walks, Instead of merely 
‘eand forth, 
ts 


jew Cutting Torch 


ECIAL metal-cut- 
ng torch has been 


devised by an eastern 
which manic 
red gas replaces a 


other 
re gases usually 
torches. 


viene, 


placed oo the stond. stope the 
ie mart the Ulin serene 


‘Traffic Cops’ Car Equipped putts Loudspeakers 


USU ate the motriat 
‘who gets bawled out 
by the cop for infracti 
traffic rule can take 
comfort in the fact 
that at least passers. 

‘are not hearing 


lice have taken aw 
even this comfort by 


about the city. and 
when a motorist. is 
observed doing what 
he should not do, the 
Policeman in the se- 
ddan gives him a lec- 
ture’ that can be 
heard a block away. 


2 you are caught vislating a trafic rule in Detroit, a cop in thin 


Jeatepenter eauipoed 
‘he whe Siocr cam 


fay deliver unpleasant remarks that 
‘The cat in lao ed for “wnfety talks” 
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New Shoes Protect 
the Athlete’s Heel 


INDING that he could not wear 
¥ spiked shoe for all field 


University record holder, 
made out his own specifications and had 
this sample pair, shown in the picture, 
made for bi 
differ chiefly from other track 
the heel, 
which contains a stiff counter of leather 
on each side, affording support lacki 
he says, in other light shoes, On th 
de of the heel is a sponge-rubber pad, 
athlete can 


‘The pale ofthe shoe in spiked ws usu, 
‘bat suf eather eountere and’ rubber 
ine the hel an atord muppet 


avefoundanew Moss mir gathered in the spray ponds 
vanallfactories. It and clogged apparatun in a tnidcwestern 
was recently put through the test’ of power house was a real source of trouble, 
Automatic Golf Tee Outfits heating a Rochester Y., plant for an un nager hit upon th a of 
May Replace Sand Boxes entire season. “This comparty now pro- putting goldfish in the ponds. ‘Th 
WO of the latest accesories for golt uses about 15.000 gallons of i Jenow quickly eaten by’ the fish, 


Water Troughs 
for Thirsty akin 


WAZERLN s 
troughs were ood 
oF Dobbin, 
not. for his four-wh 
successor? — Califo 
considerate of th 
flivver and. its 
aristocratic relations, is 
vilding troughs like the 
ustrated a 
some highways. 


Teast ten minutes for each fou 
T8-hole course, besides av 
on popula courses, by doingawa; 
With the necessity for building individual 
and tees at every hole. ‘The tees are 
Cone-shaped, with serrated bottom edges 
to grip the turf firmly without upsetting 

ey are of regulation height, grass: 
seen in color, 

“The box holds 900 of the tees, w 
placed on the seven spindles in 
stand has a frame on each side 
bag rests, two 

which to hi 


Secrets of the Big 
German Guns 


Loxpox district guardsmen no longer : HOSE 
ralute to the snappy accompaniment of ppanre long-range German 


Filling the tank (rom one of the rondade troughe 


heel-licking. By a new they wear Californie’ provides on 0 nA ano guns which bombarded 
rubber heels to ease the jar of marching ‘Srvemiene®telephooe facies beve sles been tale Paris from a of 
more t miles 

ng the war were ters 


Where Great Trucks Must Run on Log Tracks ‘ 


N THE wild timberlands 
. problem of 


m to be. Some of the 


closely guarded even after the Armistice, 
have now been revealed following the 
death of their inventor, Dr. Fritz Rausen- 

* herger of the Krupp works 
‘The guns were about 128 feet long, and 
7 ‘They 


od was hit upon, 
wheels of a stan 
dard truck were re 
moved and replaced 
pulley wheels. 
Then two tracks 
logs were laid, feos 
the center of activity 


guns were fired at an € 

degrees. The 

range at which 

fired, 

At the range of 74 mil 
heights of more than 25, 

down to the river, 


and thetrucksetupon _ Novel Shop Repairs Anything 
them so. that the @ UNIQUE repair shop has been 
grouved wheels fited AL opened in New York City, organized 
over the rounded like a modern department store, with 
trunks. ‘The logs are separate counters and equipment 
ntched at intervals, repair of almost anything that people 
and set into wear or use. Clothes, jewelry, shoes 
PreventspreadingNo watches, umbrellas and other classes of 
Meering is necessary, articles are all accepted for renoval 


shell reached 
les, 
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Portable Diving Outfit Requires No Helmet 


Above: The new div. 


Helps to Keep Golf Clubs 
in Good Condition 
TS FACILITATE the cleaning of golf 
clubs, a Britis entor has per- 
ly clamp which can be fas- 


fected & 
tened to any table and which holds the 
fe) only ile the band bs sercbed 
‘and polished 

"The device, shown at the 
consists of two clamps. One 

exe of a table 

ry support: the other has 
movable jaws’ Whi 
tightened, grip the shaft of the golf 
close to the head. ‘The latter is lined with 
Fubber to prevent marring the “wooden 
shaft. 


if. oF other 
'y of the opera- 
tion get as much of the sticking prepara- 
tion as the thing ‘t is applied to, With 


the novel bottle pictured above, many of 
the objectionable features of the ordinary 
glue pot are done away with. ‘The appli- 


Cation is made directly. from the mouth 
the bottle, over which a special gauze 
cloth is stretched to assure @ thin, even 
spread. ‘When not in use, the bottle is 
held in a cuptike rece th the open 
end downward. ‘The invention is espe- 
cially designed for work that requires 
frequent applications of paste. 


‘HE simplicity and light weight of 
invented by Com- 


Officer, is sald to make i teal for under- 
ea work in comparatively shallow water 
‘where the pressure i not frest enough to 
affect the unprotected body. It was suc 

i the Mediter- 
ranean sea where submarine color photo- 
raphe were being taken, 

To helmet or afr hose is needed. 
les protect the eyes, Airis supplied f 
5 tank carried on the back of the diver, 
fal operates automaticaly 

In the upper picture, 
cen trying ‘ut his device ina Pare 
‘swimming tank. In this test, he remained 
tinder water ten minutes, ‘The rear view 
shows how the t 
Giver, kaving 


kis strapped on to the 
farms free. 


Machinery Polishes Apples 
TT RE om imparted to the kins of 

Washington apples is produced, in 
raany casess by opetial machinery. ‘The 
Iachines first. clean the fruit 
Hraghten the color by the friction of 500 
bits of canvas whipped across the apples 
as they pase over revolving rollers, 
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Titled Inventor's Device 
Used by Royalty 
EVERAL members of the 


English 


one rotating ben 
other. On the top disk 
words “Do not call me 
these words is a slot through which 
pears the hour of the day: engra 
th. The device is set by 
rotates the 
efor rising 


the desired ti 


appears through the slot. 
Phe disk 


‘attached to the bedroom 
nd, weare told, ean be 
gold, silver, or ivory 


Music Moves Our Feet 
HY is it that most of us beat time 


i is that the 
nerve centers which react to’ the sensa- 
tions of hearing music are 


‘musical rhythm, he adds, are in the feet, 
near the big toes. In the feet also are the 
nerves contrlling the ability to dance 
rhyt y 


Electricity Shines Shoes in Half the Time 


late development 
to ning mat. enh 
trcally ‘stand each se 

Sided seth a number. of 


stopping the motor. 
brushes, whirling at a speed of 
1200 revolutions a minute, 
lean the 
them. A 
imparted 
in less than half the usual 
its makers claim. 
Another improvement on 
the stand itself is the folding 
foot rests, which can be turned 
back against the stand 
when not in use, thus af- 
fording easy access to the 
chair, as well as safety 
‘when stepping down. The 
rests also can be raised oF 
lowered to suit the height 
of the patron. 


thoroughly 
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Quiz Yourself! 


Six More Sam Loyd Tests to Measure Your Abilities 


‘AM LOYD, greatest puzzle 

maker in’ the world, is 
offering the best of his puzales 
from. month to month in 
Porvian Sciexce Moxtmuy 
in response to many requests 
from our readers, 


Here’s a Stiff Test of 
Your Memory 


'F AS an autoist you can re- 
‘race your path instantly 


of fourteen strokes—the circle 
counting ara stroke. You may 
Start and ish anywhere, end 
‘your line may cross or retrace 

But each turning point 
starts another stroke. To nd 
your rating, see page 163, 


OME of these haskets © 


cas in cach print 
et mist the grocer dispine of to prove 
atement? ‘The sper with w C 


will show your ab 
rated on page 163, 


Can You Calculate Quickly? 


hen 


Tie ie printed on it 


Aside from the entertainment 
they affont, these puzzles be- 
‘come real tests of your ability in 
vari if vou time your- 
ing them and then 
compare your time with the 
ratings appearing on page 163. 


Have You a Head for 
Figures? 


TOU have a head for Sigur 
‘nd a good rating for tnge~ 
nity f you master thin little 
poset in four minutes. You are 
| ed to mark off the clock dal 
| fate six setions in auch a way 

that igureson the part will ad 
lip separately to" like totals, 
| Bachvot the’ six parte must 

Contain. the. same. value in 
fumbers."When you've. fa- 
ithed, tem to page 103 for the 
shution. 


Maybe Your Gift Is Languages 

F YOU want to prove that you have a 

ing talent for linguisticx—also 

that you're bright and clever—tey this 
one, 

(Of course vou would name the vowels 
@, ¢ i, 0 and w and sometimes w and y. 
Now see if you are clever enough tomake 
‘complete sentence from just those sever 
letters. Work as fast. as you can 
when you've succeeded note the time it 
took and turn to page 163 for your rating. 


Have You Imagin 


OME pera aw \ 
ination where Bgures 

fre concemed, others with 

Tine and form, still others 


"pi 
dressed up these seven 
sandwich men and sent 
them through the town to 
advertise his business. In 
dodging traffic, the original < 
‘hecame disarranged, 
fas you see it in the picture, 


i f 


Are You Analytical? 


'HE ingenious pin puzzle at the left 
"Torr Cramer oe pod yon have zeal 


power to visualize and. analyze. ‘The 
diagram contains 16 little squares, and 
these squares form larger squares, making 


30 different squares in all of various sizes. 
‘The challenge is to discover how few pins 
you must remove so. th 
Square will remain in the disp 
yourself, then turn to page 163 for the 
Solution and your rating. 


ation?—Can You Straighten Out Mix-Ups? 


that the letters they 
marry convey: no intelli 


Soe eper ee 
el one 
your efforts to find the 

‘Work as fast as you can, 
time yourself, ant in 
a ee coe oe 
PG 
ore 
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Long-Nozzled Sprayer Lets Few Bugs Escape 


ILLING and refiling of a sprayer 
when there is a lot of insect-infested 
round to cover is not necessary when the 
container holds as much of the insecticide 
as this spray tedaat the left, does. 
Moreover, despite its size, it can be 
carried quite conveniently. being slung 
from the shoulders by means of straps. 
‘The vaporizing apparatus inside the 
‘gontainer is worked by a crank conven- 
‘ently placed for the right hand, while the 
left hand does the spraying. An extension 
pipe holds the nozzle far enough away to 
keep the contents from getting on clothes 
or skin, thus making the task a clean as 


well as 


Hidden Lamps Paint Fish Bowl 


with Light 
JEEQENATED savariuns in old 
vaselike shapes are new decorations for 


the home, The aquarium is illuminated 
by the glow of a 


‘Auunique insect killer for your garden 


Invents Novel ‘Heat Cabinet" 


N ENGINEER of La Crosse, Wis., 
has devised a new type of household 
radiator—a "heat eabinet,” Jess than one 
tenth the weight and bulk of the ordinary 
‘steam radiator, It consists of a single U 
‘shaped copper pipe, with copper fins, ex. 
tenting all the way across the cabinet nd 
back thus preventing it is said. the 


effects are 
achieved by the 
light filtering up 
through the sea 
weed and. reflect 


“The aquariums 
are equipped, like 


floor and table 
How Much Do You Know of |j _Ismpswith switch 
the World You Live In? [te 
iA Bad con anewer half of the hog ith bse en 
following twelve « 5 secre bul 
iected from hundreds of queries sent top of metal, aden im ee base 
a by readers of Poruian Scuxcs || Tuxnovat, avrowoutue cucu of Sweden, 
im a high 


help repair stalled automobiles. 


He Walks on Water in 


URF boards have given some of us the 
thrill of skimming over the water 

standing up. Actually to walk on 

the water, however, is a dream 

which has inspired ‘countless 

genious inventions, 

‘The latest is the strange-looking 
apparatus _pic- 
turedattheright. 
the invention of 

voung German 
igineer. In his 


1. Which is the highest moun~ 
tain in the United States? 


2. What percentage of the 
United States ‘by forests? 


3. What place has no time? 


4. What American city is built 
ina lake? 


5. What is the most famous 
ocean current? 


6. Why does South America 
have its winter in July? 


7. What makes London fogs? 


Where do farmers cover their 
‘stacks with mud? 


Why were the pyramids |i SiS If 
built? shoes,” ashe calls 

What is the deepest place |i them-hehas been 
in the ocean? strolling about 


11, What is the finest bathing 
beach in the world? 


the surface of a 
Bavarian lake 
thislast summer, 
to the amuse- 
ment of rowers 
aod swimmers 


12. Where are useful plants 
grown through sheets of paper? 
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World's Largest Pump Built 
for Power Station 
PRODUCE the tremendous quan- 

T Sides of eleam neoed for the trent 
turbines of ‘the Piadephia, Blectic 

‘ompany"s power station at ich 
‘mond, Pa, th largest pumps in the workd 

‘The photograph above shows 
fone of the two pumps attached to a 
colossal steam condenser. ‘The pump's 
immense proportions are evident when 
compared with a standard size 750-gallon 
pump in the foreground. 

‘The pump has a capacity. of 
80,000 “gallons a minute, Working 
twenty-four hours, it would pump 
115,200,000 gallons of water, more than 
half the total daily consiumption in 
Philadelphia. ‘The unit weighs 100,000 
Fronds and requires 500 hornepower for 
full operation, 


Experts Test Chromium Plating 


Ingenious Paddle Shoes 


‘Out of the sides of each “shoo” project, 

two flappers es servo the purpose of 
wide padilles, propelling the 

hoes forward. tas 

between them, the 

ventor controls the 


Rotary Pocket Translator Aids 
Tourists 


HE, traveler in France who carries 
1 ingenious device above among 
‘effects has the language, oF as much of it 
ts he is likely to need in an emergency, 
literally at, his finger tips. On the side 
of the chart shown here are all the ques- 
tions the tourist_most frequently asks. 
On the opposite side ure. the equivalents 
in French, By turning the indicator around 
10 thatthe slit shows the desired request 
in English, a pointer at the back of the 
chart ix, tured tothe equivalent in 
French, ‘These rotary translators are also 
available in other European languages. 


Why Your Bills Last Longer 


S THE result of experiments by U.S. 
rs experts, the new: 
red by the U 


in circulation just dor 
bills, which usally las 


jected to the same rough treatment it re- 
i ‘One part of the 
and refolds the 
i ly, until the ceases break. 
‘Other parts pull at both ends, blow holes 
the center, and even tear the paper 


jorous tests, the paper that 
ability was selected. 


Handy Bookmark Drawing Tool 
‘HE handy little celluloid rule shown, 
below will serve as a bookmark and is 

adaptable as a compass for drawing cir- 

cles. For this latter purpose, it has two 
rows of holes at sixteenth-inch intervals. 

‘A pencil point is inserted in the hole at 

‘the desired radius, and the rule is turned 

around the central point, completing the 

cle, Other simple geometrical opera- 
tions are ulso possible with the device. 


‘Drewing «circle with the pocket rule. Marked 
mF in nches, it takes useful bookmark 
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“Mammy’s” Biscuits 


ing biscu 
fan ax handle on a special ash biscu 
Tt took just thirty 


for the family to rise and dress, 

Southerners, and Northerners as well. 

still like fluffy beaten biseuit, but demand 

ier way’of making them. A machine 
vented recently beats the biscuit in a 
the time and with little labor. ‘The 
dough is run back and forth between 
rollers similar to those on clothes wring- 
rs, as shown in the picture. 

‘The first models of the mew biscuit 
kncader were hand-operated, the cook 
turning a erank which revolved the rollers. 
But even that labor is eliminated in the 
electrical model, which is motor-driven. 

“These delicious biscuit still fllow the 
old recipe—flour, salt, shortening and 
liquid heing the simple ingredients. 


for the pedestrian, In two 
shakes of her head the fair wearer can put 
ito dual use: a look behind, and reassur- 


‘A novel place for the reat-riew mirror 


Magic Number Puzzles Berlin 
TUE mysteries of the number 3852 are 
taking up all the attention in Ger 
many hitherto devoted to solving cross. 
word puzzles, Tt has been found that the 


year of your birth, the year of 
Your marriage, and the number of Years of 
‘edd ie. alwaysadd uptothat number 
exactly. 


‘The pursleis extremely interesting 
even bewildering at first, but the 
simple analysis reveals it to be based 0 
the fact that itis more than 1926 
doubled. ‘The ad 
birth and the 

sults this yea 


3. So will adding the 
the number of years 
i the 


block, 
autes for the biscuits to 
rise after beating. which gave enough time 


Now Machine-Made 


SOUTHERN plantations the family 


than the ipped with a 
motor, its speed is aaid to be 
niles an hour, 


KNOW YOUR CAR 


he required to 
drive over the sume distance on a 
level. This is true in some euses, 
depending on the nature of the road 
surface and the st 


the grade is steep enough to permit 
coasting, shut off the engine 
ith gears left engaged 
speed and the clutch pedal held out 
4] so that you can start the motor at 
of the hill by letting in 
‘On moderate grades 
4] letting im the clutch now and then 
will save the brakes, 
Remember these rules in hilly 
going if you want economy 


1. Coast wherever possible. 
2. Keep the car in gear at all 
times. 
3. Shift to second at the top of 
steep hill. 


ato 
“ 
5. Shift to second and hold 
moderate. speed going up ve 

‘steep hills. i a 
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Automatic Parking in “Bookshelf Garage” 


HE up-to-th 

minute jarage 
equipped that an au 
‘tomobile can be car 
ried from the garage 
driveway to its stall 
‘onan upper floor 
without human ma- 


vention of Fred Cross, 
of Los Angeles, comes 


Demonstrating © model of the automatic garage. The car owner 
‘need. only ‘throw a switch to send his machine to ts wall 


Exrenmestens at the Kru 
Essen, Germany, have de 
‘method of treating chromium, alu 


perts Perfect a Pocket Gas 
Mask for Miners 


Doctor Operates in Planes 


FRENCH surgeon whose war. 
experiences showed him the need 
od to perform opera 


activated charcoal 
soda lime, with 


cted a system by which he ¢ 
wost complicated operat 


bulance. ‘The system co 
of nts s0 constructed, 


‘do their work accurately and requires no 
motion of the adjusting, as it is 
at the same timehold brought 


Position 
placed between the lips as in the 
howe, 


the ps 
ceantse of the 


piece 
Muster 


Army Horses Made Slick by Vacuum Cleaner 


‘The vacuum cleaner makes groom 


RALY horses at Fort Be 
Jamin Harrison at Law- 
ence, Ind., have no kick to 
make over their grooming 
these days, thanks to the 
cess of a vacuum brush in- 
vented by Capt. A. C. Fitz 
hugh of the Third ‘Artiller 
‘The new brush, it is said, not 
ly cleans the animals’ coats more thor- 
dhly than the old scrubbing methos, 
makes the grooming task easier, more 
rapid, and less dangerous. 
‘To-apply the vacuum principle, Cap- 
tain Fitzhugh had to devise a special 
revolving brush to fit into the nozzle. 
The animals are maoaged in manact 
quite the same as that followed with the 
old grooming brush and currycomb. 
‘There is not so much danger from the 
Alving heels of a refractory animal, either, 


November, 1926 


Golf Club Serves as Handy 
Pencil Holder 


to th 


effort to ke 
because he 
pencil in his ves 
Here is a novel 
the pencil will be handy when the golfer 
wants it. Itfits into a metal holder w 
can be inserted in the end of the el 


White Line Saves Highways 


you see painted down 
h 


lessen road repair 
When a road is di 


't be side-swiped by opposite traffic, 
Asa result, they drive farther away {rot 
ih, thus waving much nd 


Statues of Speed Kings Mark 
Roads in California 


HE beauty of Cali 

being enhanced b 
markers of the type illustrated below. 
‘The statues are almost life-size, and, are 
modeled after famous auto racers. The 
‘one below is near Los Angeles, 


renin boulevards 
sculptured road 


“Vacuum Cleans" the Neck 
after Haircut 


FOT even the most carefully tight 
swathing of the neck by the barter 

ips tiny ars from alipping down the 
back, where they defy all attempts. at 

Oval and are a source of an 

and iritat 

(or manly hil 
Now an effective remover has been d 
ied in the form of a minute v 

Gleaner, shown, above, with s, suction 

powerful ‘enough to dislodge the mo 

cious hair from the neck or back. It 

fanvelectriclight socket. 


What Causes Tire Failures 


nobile tires were 
reached recently by experts of the U 
Bureau of Standards, it is reported, afte 
tests extending over tw ‘Among 


which oceur 
reaker, cush- 
d carcass, breaker and cushion, oF 
hetween the outer two plies. 

The tests were mad 
cially devised, 
revolve freely agai 
desired y 
weights. ‘The tests were made severe by 
attaching cleats to the dun 


Suspended on belts, these pupils learn 
‘rimming without’ ‘any fear of siaking 
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Deaf Pupils Hear 


ess of instilling the 
fundamentals of 
knowledge was slow 
‘and laborious. ‘The 
modern method is 
illustrated herewith 
as it is applied in 


enables 
deaf chil- 
dren to hear their 
teacher clearly 


apparatus 
the partly 


Fountain Pen Gun Shoots 


RMLESS in appearance but quite 
effective as a weapon against ban- 
dits or burglars is the novel fountain pen 
‘gas gun” pictured below. 

‘gas is contained in a cartridge in 
the barrel of the pen, aud is released when 
the thumb presses 


1A surprae attack—eaesing =” 
‘Teh the Innocent: toting fountain pea gum 


nediately, at a distance of twelve to 
fifteen feet. ‘The effect, though co . 
is not permanent, as the gas is not 

poisonous and cannot kill anyone. ‘The 
cartridge is practically the same as that 
being used in gas guns by the police of 


resemblance to a 
‘easy Lo operate. 


ntain pen make 


Swimming Apparatus Keeps 
Learners from Sinking 


the learner will pick up 
jore quickly when the fear of 
ed, 

‘The supporting lines attached to the 
belts on the pupils are adjusted to permit 

mmersion to the proper depth for swim- 
ming. ‘The ts are gone through 

ttison in ncamured bestsas calle out 
by the instructors. 

‘When the beginner has attained con- 
fidence, he is allowed to swim without the 
mechanical supports, and is then put 
through other exercises to render him 
more proficient in making himself at 
home in the water. 


‘eacher with New Phone 


Niverr rencent of the caloric energy 
‘we require is furnished by five articles of 
food: bread, $7 percet 
cent; meat, 15 percent; sugar, 10 perce 
white potatoes, 12 percent, 


Invents Underwater Goggles 
EEING under 


such ax 
ichael 
ted a 
lerwater gogaties that fit water 
id 80 hold an air spac 

eve and the water, It is re 
objects can be seen quite cleat 
the water with these goggle 
there is sufficient light, 


rough 


nctwork, underneath the the ore 

expected that the warm tile floors will 
nake drafts an impossibility and keep 
monkeys comfortal 


‘This Shovel’s Easy on the Back 


['S Pecutige shape and the diamond 
point make this shovel easy to shove 
into a pile of dirt, metal or rock, and the 
steps allow extra pressure to. be exerted 
with the foot without damaging the sole 
of the shoe. Th 

shovel is “smaller 
than usual for the 
amountof material 


warp, and is said 
to be easily repair- 
ed when it has 
become dan 
through extremely 
rough usage. 


Note steps on the 
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/Vew Household Helps 


Curling Iron Stand 


Bottles Sterilized by Steam 


‘With the ingenious device at the lft, 
eters bottle or the canning ar 
‘horoughly sterilized by stam in afew 
‘sims. Water in the pan le tarmed 

‘eam, which aucende through tubes 
{he betta paced on a pinte above 
‘ester level. The cut-away view of 
[Donahoe tne umplicityal the operation 


zz 
b< 


A Versatile Kitchen Chair 


Repecilly designed for Une ight housekeeping 
‘iveler inthe abbreviated hitchemette apart 


Foot, Not Fingers, 
Sets Rat Trap 


by stepping om. the pats 
1 the rear with the Toot 


Squeezes Juice and — 
Strains It, Too 


Removes Spots on Clothing 


For removing # spot or stain on clothing, this 
‘device for opening fut ars. The pounted 

snd on the tide to which the cover eto be 
ferwed presen the leather tightly nest 
the cap. unscrewing e without marring i 


Tepremnated withthe compound, faishes the Job 


Saves Ice Bills 
in Winter 


‘Out of sight and ut in 
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Jar Cap Clamps On 


This cp for canning jars a put om with- 
‘Out screwing, and held secure by" the 
‘lamp ‘until the jar cools enough for 
‘removing the clamp. Wo rubber Hogs 
fre required: Heat’ most be sppiies, 
‘when the ar a old, ta remove the ea 


Clothesline Comes on Reel 


he ohestion i 


cr ae. Thin eel, ne 50 


Adjustable Pan Seraper 


Atite exten 


mare on the han of 
vice below turns it 
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Women 4re Using 


Washing Machine with Auxiliary 
‘Tub for Automatle Winging 


Press It and It Sticks 


‘Shown shove ie am ingenious shaded electric light 
‘Gat can be attached Brmiy to any Set wort 
Imerety By preening it gainat the wall or furiture. 
abeer vacwum cup in the beck do away with 
ilexra clamps of ether edjuntments for fetening 


Holder for Jelly Strainer Cloth 


‘Another canning accemory is this device for holding 
(Goeesecioth when stining jelly. ‘The loth in inuerted 
tSetwemn the two halves of the bolder, the parts are 
Clnmped tometners and he jelly in poured’ through 


Step-Stool Folds Up 


Reaching for high places on wobbly chairs hay re. 
‘ited se many s nan fall for the Bousewste. Thin 
‘Scavenient stable etal stool (left) dnaures @ 

‘feturn to terra firma, ‘The lower step folds 


ak 
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Battery Charging Made Easier 


By New Trickle Method, Recharging 


ie” 


ROM. the point of view of ‘its 
Preeti character eed 
seid type of storage batter 
ideal source ‘of current for heating the 
filaments of the vacuum tubes 
‘A storage battery 


d the 
voltage drops only a fraction of a volt 
while the battery is being used, so that 

discharged the voltage is 
lower than it was just after 


af the ordinary type, 
he watched to see that it does not-get 
below the top edges ofthe plates. 

‘have used the storage battery 
fineelectrical characteristics, 
the need for remembering to charge it and 


thattery eliminator built. along 
the same linesas the modern Bei 
instead of liminating, the 
storage A-battery altogether, ways have 
een found to get rid of its disagreeable 
fietars_ Gun'vay bas boas ss mala ts 
mttery with an ample capacity for water 
so that filling every two weeks is no longer 
necessary. Once every two or three 
months is enough with these batteries. 
‘The other big development has been 
the introduction of a different method of 
recharging the battery. ‘The new way is 
to charge the battery continuously at a 
slow rate instead of periodically at a 
her rate. 
"This is the result accomplished by the 
1 use of any one of the new types of 
Thelic chargers now on the market. In 
theory these chargers work just like the 
ordinary battery charger with which you 
are familiar, ‘The only difference is that 
the trickle charger is smaller, costs less to 


Is 


Continuous and Automatic 


Three Types Now Made 


P YOU are building the powerful 
res er eratorevoy Ao ded 
ih ro page 


pt 74 of this 
Sat me eae 


Bet the beak results in operating i 


and is designed with an output of 
about one half ampere as compared with 
the two to five ampere output of the fi 
sized charger. 

‘The great advantage of the trickle 
charger is that it ean be connected up to 
your alternating current electric light 
‘supply and the radio A-battery and left 
turned on all the time. ‘The current drawn 
‘out of the battery while the radio receiy 
is in operation fora few hourseach eveni 
js gradually replaced by the tri 
charger when the set is turned off. 

If your radio receiver is not used for 
several day’ at a time, the trickle charger 
will bring the battery up to full charge 

after that the energy of the charg- 
current will be used up in slowly 


By Joux Carr 


decomposing the water in the battery 
Tt has been found that no 
done to a battery 


pen apies 
treatments used to restore storage bi 
teries that have lost part of their cap- 
acity because of sulphate d 

Ta spite of the fact that the excess cu 
rent uses up the water in the batter 
total amount of water that has to be 
added to the battery is considerably less 
with the trickle charger than when the 
battery is charged at intervals at a much 
higher rate of current. This is because the 
amount of water decomposed ix quite 
large while the battery is being charged 
ata rate of two to five amperes. 

An important feature of the trickle 
charger that it permits the 
‘of a small capacity, low priced battery, 
since with continuous charging there i 

for a large reserve capacity, 

ean, of course, be used with your large 

ned battery, but a battery of between 
ud sixty ampere hour capacity 


tit will charge a storage battery. 
rnder average conditions, the cost f 
electric current used to keep your rad 
A-battery fully charged is about the san 
whether you use a t raet OF one 
designed to be used 
higher charging rate 
hattery is in good 
hot’ too large, the “}eampere tr 
charger running continously will take 
care of the current requirements of aradio 
set of six to eight tubes, 


Vital Parts of the New Trickle Chargers 


As the tet ant 
Banged pie 


ight ae the elements und in two electrolytic types of trickle chargers, The 
‘a iy cade teciber cement andthe small Bulb ia ned in other makes 
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Are You Living in 


‘A Radio Dead Spot? 


How an Obstruction May Prevent Your Hearing 


Near-by Stations—Some Possible Remedies 


ONT be tao quik to Mame your 
io set if you get poor reception. 
Perhaps you are living in a rad 

“dead spot"—a place where the radi 
wavesare received only weakly and some- 

times not at all 
oladia wave. as they ar sent out by 
roadeasting stations, act in a peculiar 
w. They do not spread out uniformly: 
tirestion. In most eases 


tions were equally perfect in each direc 
tion, a radio receiver 100 miles to th 
north would register the signals with th 
fame intensity as a set 100 miles to the 
south. Unfortunately, many 
things happen to the waves 
after they leave the antenna. 
‘They are reflected, absorber 
and apparently diverted 
from their original paths. 
A wealthy baseball 
fan in one of New York's 
large new office buildings 
recently decided to ine 
stall a radio receiver near 
Win desk oo that he could 
tthe reports of the 
World Serie games. Au 
expensive, loop-operated 
outfit was set-up early 
fone morning by an ex- 
perienced radio. service 
man. ‘The baseball 
invited some friends to 
hear the results of the 
game that afternoon, but he was as 
ished to find that the set would not 
the desired station, which was 
located s0 near his office that part of the 
broadcasting antenna actually was visible 
{rom the window beside the set. 


Pt 


ud the service man came 
jump. But he was no 
cessful than the owner in t 


d be brought in with 
rage i ;. but. something in the 
arrangement of the steelwork between 
the two huildings completely shut off the 
radio waves he most wanted to get. 


THIS undoubtedly was an extreme 
case. Ordinarily, a powerful station 
‘can he heard with reasonable intensity 
in every direction for at least 15 to 
miles on a good set, regardless of the 
steel work or other obstructions, 

But the map in. almost every broad- 
casting station will show, at Teast. one 
section of the Hing, ter 
there reception is not so good, and yet 
another broadcasting station located only 
afew blocks away may have no difficulty 
in sending signals of ample volume into 
that particular locality 


Just what causes these peculiar effects 
isnot “yet clearly understood.» Steel 
buildings undoubtedly absorb some of the 
strength of the radio waves as they pass 
by. “Mountains also appear to have con- 
siderable shielding effect on radio waves, 
particularly those containing a large 
percentage of iron ore or other metallic 
deposits. 


catise sre bing 


Tretcyaeti 


Sf Tosa he) 
te are 


‘What Causes “Dead Spots” 
‘The concentric citces above represent radio 


near New York City have extremely 
poor reception for even the powerful 
New York stations. On the other han 
there are large sections in the East and 
Middle West where radio reception is so 
good that almost any: kind of a vacuum 
tube receiver will bring in distant st 
tions. 

While the craze for bringing in dista 
stations night after night is. graduall 
dying out and few radio fans now spen 

ir evenings trying to sce how many 
listant stations they can log, there are 
thousands of listenersall over the country 
who are forced to get, distant stations 
or else do without radio entertainment 
altogether. 
If you are located in a spot that is not 
0 good for radio, you will want to know 


Rosert e Martin 


what to do to overcome this “dead spot” 
cflect, ‘Tests have shown that. radio 
‘waves do not always travel in straight 
lines. Reflection and re-radiation oceur 
to such an exteyt that the observer often 
finds radio waves apparently coming from 
a direction indicating bending of the 
waves, This reflection may sometimes 
Be ns to help pre rept 
oop-operated receiver is sel 
behind a steel building, for instance, stn, 
Lions on the oppotite side of the ‘steel 
Inilding may be heard but the loop 
‘probably will not point with. 
In'many degrees of the actual 
direction of the station. 


MIE st ile 8 mo 
ern buiding constructed 
with a tee frame. and wire 

Tats brings out this ap. 


time ago in 
igh school b 
at East Hampton 
Island. Tt, was placed 
ite neara large window 
in a lecture room, A 
number of distant sta 
tions were heard. from 
many different direc- 
tions, but no matter 
where the signals came 
from the loop always 
pointed to the window. Evidently a 
qucer reflection effect caused a 
amountof energy tocome through theglass 
‘of the window to the loop rather than 
through the steelwork of the building 
itself. 
Tn some cases, the distribution of the 
steelwork in your neighborhoost is shielde 
na so as to weaken the 
direction oF perhaps in 
irections. A possible 
this lies in shi 
‘Your apparatus to a new position. 


‘OMETIMES moving your antenna so 
that the free end points fm Uhe oppo 
site direction may result in bringing in a 
of stations that. you never 


The case of the loop-operated receiver 
in a dead spot inside a steel building is not 
hopeless either. You can't move the loop 
very far, but you can string up aw 
bbring the signals that are 


connect it to one end of a loop of a few 
open lst Gos shy tke el of 
t ‘on the water pipe and experiment. 
wiih de lacy of We aap Wil ation 
to the loop on the set until you get the 
best results. 


POPULAR SCIENCE MONTHLY 


Hints for Radio Beginners 


When Your Set Goes Dead— 


Try These Tests to Locate Trouble—A Simple Way to Avoid Acid Stains 


ONT rush to the 
telephone to call 


the service man the 
first time your new ralio 
set refuses to show signs 


of life, The trouble may 
not be such that a se 


receiver some evening and 
nund comes out of 
Ispeaker 
ter where you 
dials, the first thing to so 
is to make sure that the 
switch is turned on, ‘The 
next is to see that the 


ee 
en ips 


i in wrong 
except that the set is not 
umed on or the loud- 


tery, 


Holds the Hydrometer 


connections Lo see if a wire has come loose, 


‘Then look at the tubes and note if the 
fare glowing at about the normal brigh 


fess. If they are all dim, the A-batt 
in exhausted and needs replacement 
of the dry eell typ 
the storage type. 


‘or recharging if 


‘One dim tale, with all the others 
normal, generally indicates «corroded 


AB C's of Radio 


lightest rattle in the loud- 
pegPzakee i enough to spit the 
‘musi. 


PSfowt ten the rattle is due to 
forcing the radio set to the point 
‘where it distorts low notes sed e- 
produces them at rattles rather 
fan ar munca tones. With ade 
Justable oudepeakers, the rat 
may be due to setting the adjust- 
iment so that the armature is too 
Close to the magnets: then, when 
porticularly Toud note is Feceived, 
The armature moves far enough 9 
touch the pole pieces. 

But. there are other rattles, 
Occasionally icon flings find their 

into the gap between the ar- 

ature and the pole piece and in- 
Kerfere. with free movement. As 
the pole picces are highly magnet” 
ied tt ishard to remove the filings. 

Tf the Loudspeaker unit is of the 
metal diaphragm type, screw of 
the cap gently. and clean the 
i pieces with tissue paper. The 
i 


Balanced armature type uscd o> a 
‘cone speaker can be cleaned oy 
‘passing thin cards between arma- 
ture and pole pieces. 


clean the contacts, and 
the chances are that your 


troubles will be over. Of 
‘course if the tube is burned 
out the only remedy is a 
new tube, 


Avoid Acid Stains 
ONE deep of the 
solution from 
storage A-hattery will 
pastel catearby atti 
out. the fabric, #0. be 
mighty careful in handling 
the hydrometer. A drop 
‘or twoof acid always stay’ 
in the end of the tube, no 
matter how vigorously you 
work the bulb to put the 
acid back in the battery 
‘after you have taken 
reading. 

‘The ‘hydrometer is, 
necessary piece of equip 
tment to keep tab on 

pal tbe ally 
trouble is to keep 
bottle, The 


tainer for distilled water. ‘The few di 


‘of acid that will get into the d 
water by keeping the hydrometer im- 
mersed in it will do d the 


hydrometer wi ge to 
transfer the distilled water to the cells 
‘of the battery. 


Install a Lightning Arrester 
ARADIO set may operate perietly 
without a lightning arrester, but 
why take a chance on 
ceiver of seti 
ute that the lis 


ing your re- 

‘your hotise om Bre? 
tning arrester does is 
id for the 


The fixed gap lightning arrester is a 
‘common and popular type. Essentially, 
itconsists of two binding posts connectest 
to metal plates or points that are set 
‘with a small gap between them. “Glazed 
porcelain is ordinarily used as housing, 
and the arrangement is such that the gap 
is protected from the weather. 

As shown in the diagram at the right, 
the wire from the antenna is clamped un: 
der one of the binding posts 
ig fastened to the antenna binding post 
of the receiver. ‘The other binding 
of the lightning arrester is connected by 
the shortest possible path to a ground 
clamp fastened around a piece of iron pipe 
driven two or three feet into damp ground. 

‘A wire can be run from the ground 
binding post of the radio receiver to the 


grounded hinding post of the lightnin 
Srreser, or you ean connect the round 
terminal of the receiver to the nearest 
cold water pipe inside the room. Try out 
both connections and see which is bet 

Where lightning and static disc 
fare frequent, the continual» sparki 
across the short gap inside the lightning 
arrester eventually corrodes the surfaces, 
ina 
of the lightning 
arrester. If you are troubled with 
falling off in signal strength that cannot 
he accounted for in any other way’ dite 

the lightning arrester and see if 
nals come back to normal strength. 
If they do, replace the arrester, 


Why So Many Binding Posts? 
FT HE radio beginner who tackler the 
building of his first set often won- 
ders why the design calls for so many bind- 
ing pots that are ll eonnested together 
Je the receiver. At first glance it docs 
seem nealless to have a separate binding 
post for the minus B-battery connection 
and for one of the A-battery wires, when 
it appears just as easy to clamp these 
wires under the ground binding post and 
save the cost of the extra posts, 

There are, however, practical advan- 
tages in using a separate binding post for 
‘each wire. ‘There is less chance of makin 
i wrong connection, for one hing, ak 
Tresides, itis difficult to clamp more than 

wire under a binding post with the 
wertainty that each wire ismakingcontact, 


INSULATORS, 


gapuren. 
SERNA ew 


How to Install a 
Lightning Arrester 
Your radio receiver will 
stor junta well without 
ightming arrester, bat 
it you do not instal one 
yourset may bedamoged 
ea fre started in your 
Nog By a lightning aah 
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New Accessories for Motoring 


Gage to Indicate Motor Tem 
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When Carbon Clogs Your Motor 


burning 
Cluck to his. partner, G 
At 38 the letter ainda: and ow. 
veyed the portable carbon burning outfit, 
heyhad joat amembled. = 
grunted. 
del 


“It every- 
Gi 


we'll never have 
“Guess 


tomer for the new outfit,” 


called on 


‘up 
ord's motor several 
liste 


worse 
‘others, but that’s nothing un- 
How dots she pull on the hile? 
‘Watford 
doesn’t m sngietana bak kooeks 
like the dickens if I open the throttle very 
snueb, and it ast nearly so much power 
“Compression is fine, too,” 
Gus as he tuned the motor over 
“Well, let's get started.’ 


usual, 
“Not 80 good, 


small. fire extin- 
convenient place on the 
then proceeded to 


bus, E hope,” Inughed Watford. 


“Don't worry,” advised Gus. “I 


haven't had to use the fire extinguisher 
yet, but you never can tell. An ounce of 
revention is worth a lot more than a 


starts to close,” 
take valve on the first 


It's closing no 
second later. 


“All right,” said Gus 
here now and turn the motor over real 
slow until I tell you to stop.” 

Gus inserted a piece of stiff wire in the 
spark plug hole far enough to touch the 


Me 
‘A roaring flame immediately shot out 


of the spark plug hole. 
“That's just the oil burning up.” Gus 
explained. “As soon as that 10 all gone 


the carbon will take fire. See 
coming out now. That's the carbor 


1USkept the end ofthe pipe moving 
tthe gas was sent to every part of 
the eylinder head and the top of the piston. 
‘The quantity of sparks grew less, and 
finally the glow went out. 

“That eylinder is as clean as 
you can get it by burning,” 
observed Gus as he went around 
to the front of the car again and 
fumed the crank exactly. one 
thint of a revolution. “You 
don't have to use the wire to 
find top center for the other pis- 
tons after the first. AIL you do 
with a six-cylinder 
motor is turn it 
over @ third of @ 
turn and then burn 
the next cylinder 
according to the 
firing onder. See 
those numbers 
molded. into the 
side of the crank 


in the same way, 
only you tum the 


Gus Tells How to Burn and 
Scrape It Out—Other Repairs 
That May Be Needed 


By Maxnix Bus 


crank halfway around each time and 
with eight cylinders you give it « quarter 
turn.” 

“How do you know the valves will be 
shut?" questioned Watford. 

“That's easy.” replied Gus, 
valves are always closed when 
“slinder is ready to fire, 50 if you get it 
to the firing point you ‘are bound to be 
right.” 


cems to me T've heard it’s 
good idea to burn out the carbon 


that way.” 


AFTER Gus had finished burning all 
six eylinders, he replaced the spark 
plugs, connected the wires to ther 
Harted the motor, Te sputtered 
unevenly for a few mor 

ooth as soon as all the loose part 
of carbon have been blown out through 
the exhaust valves,” he explained as Joe 
handed ge. 

up the road Joe 

the opposite 
wn Burdett 
sn” exclaimed, 1 suppone he's 
got a couple of complaints in his system 
ia ale - 


was partly right, for 
nt of the Model 
register 
(Continued on page 


Burdett opped iat 
Garage, But he 
kicks, 


Scraping the carbon out of 
the cylinder head by “hand 
Pay special attention tothe 
Job of getting caked. carbon 
Cm dhe valve stems, says Ge 
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Odd Methods 
of Clever 
TEACHERS 


Handy K 
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INKS for Your Car 


Hooks for Tire Irons, Fender Tool, and Other Ideas 


‘ANY a motorist has wished he 
had three hands when he tackled 


is shown in Fig. 1. The 
of tire iron, or one made 
‘sections of old automobile springs, ix 
led with a large hole at one end. A 
number of hooks are bent up from quar- 
ter-inch iron rod, ‘By making these hooks 
of various ‘the tire iron can be 
Treld at the point desired without fear of 
slipping. 
Simple Syphon Starter 


[3 cosy snout to start the gavoine 
yphoning out of a tank into a near-by 
‘can with no other apparatus than a length 
‘of rubber hose. But applying the neces- 
sary suction with the mouth generally 
results in getting a mouthful of gasoline, 
‘and gasoline these days is far from being 
‘4 pleasant form of beverage, The diff- 
fiy'ean he eliminated by making up 
small ‘suction pump from «discarded 
ieyele tire pump, as shown in Fig. % 
‘The washer is reversed ad an outlet pipe 
soldered on near the cap. One stroke oft 
Pump, wil start the gatoline flowing 


ily. 
“The spout should. be attached 
to the pump barrel far enough 


from the end so that the plunger 
will pass by it-and leave an un- 


impeded path for the gasoline to 
continue flowing. 
Use a New Gasket 


HEN you replace the eylin- 

der head after scraping out 
the carbon, itis desirable to use a 
now eylinder-head gasket. If you 
fare very careful in removing the 
head the old gasket may not be damages. 
Iyut the safest way is to tse a new gasket, 
and s0 avoid chance of leakage. 


Irons Out Dents in Fender 


TLLLE, itis possible to remove small 
dents in your fenders by means of a 
‘and a leather hammer, the novel 

wn in Fig. 4 will iron them out 


sand 
device sh 


RADIATOR 


Fig. 2. Simple siphon 
‘arr, made from & 
ican beret pump 


Fig. 4. Thia sovel device will Fig. S._A notched choker 
{rom out dents tm your fender fod proves « great conven: 
‘sithowtmarringthe Gniahat all fence om winter mornings 


in fine style without damaging the finish. 
‘The frame is bent up from heavy iron as 
erat, 

it and two Spe used as 
‘asters on factory hand trucks. 

‘Strong. brown paper should be placed 
between the rollers and the enameled sur- 
face of the fender. Pressure is increased 
by turning the mut as the rollers are 
moved back and forth over the dent. Be 


Ten Dollars for an Idea! 


ELISE, TUCKER, ofS. 
Towa, Mo wine the 90 

Elsi to taper te tose (Pt De 
te taprove tee tees 

Each moth Porcian Sosce 

Nor vars 10 iat fo 

Pn ee cee ieee 
nts a ae 

Sie pk fora al tee 


| 


careful to keep the rollers and the surface 
of the fender serupulously clean, asa grain 
of sand or grit may cause the roller to 
slide and scratch the finish. 


Hood Lock Prevents Tampering 
PF YOUR caris stored in a public garage 
‘you will appreciate the advantage of 
locking your hood so that no-one can 
experiment with the setting of your car- 
bwuretor of tamper with the ignition, As 
shown in Fig. 3. a piece of strap iron is 
brent up, drilled and riveted to the hoes. 
‘The slot for the U-bolt ean be made by 
if & row of holes and filing. The 
U-holt should be bent up and riveted to 
the frame, 


Notches Hold Choker Rod 


NX COLD mornings it is'« nuisance to 

AD have to hold the choker rod out un- 
til the motor gets warmed up. If your car 
is fitted with a choke device that snaps 
‘back when released, you ean fix itso that 
itean be set at any desired point by fling 
a series of notches in the sent as shown 


Snap-on Radiator Covers 


NAP fasteners of the type used to hold 
auto curtains. in fare equally 
‘eood for holding the radiator cover. The 
aan be applied at any point on the 
front surface of the radiator asi 
dicated in Fig. 6. If you put 
two rows and make two secs of 
radiator covers, the smaller one 
cold be used in mild weather and 
the large one when the thermom- 
eter gets down around the freezing 
SF point. 


A Veneer Sun Vizor 


1G. 7 shows how to make a 
simple ‘sun vizor. ‘Three-ply 
vencer is excellent, as itis light and warp 
little. After you have bent the brackets 
cout of 34 by M-inch iron, cut the veneer 
to the right size and fasten it in place. 
‘Two small strips of molding along the 
front edge, as shown, wll greatly improve 
and dark green Inoquer 
makeran excelent fcish 
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CARNEGIE LIBRARY 
Hastings, Nebr. 

Dear Sirs: 
purchased the NELSON'S LOOSE 
LEAE ENCYCLOPAEDIA in 1909, 
‘ond have wsed i continually in our refers 
ence library. Wefind it thorough and com= 
plete and it is the only Encyclopacdia 
[published which is up to date and can be 
Continually kept up fo dat 

THE RESEARCH BUREAU has 
Irom time 10 time furnished ue special 
“information for debater, club papers, and 
‘ther special information. We have a= 
tuays found this special information com= 
prehensive and unusually taluable when 
fee need special information 

We most heartily recommend NEL- 
SON'S"LOOSE. LEAF ENCYCLO- 
PAEDIA and Research Bureau. 

‘Sincerely. 
Mas. 1. E. Caves, Librarian, 


An Encyclopaedia that is 
ALWAYS UP-TO-DATE 


A few of the many 
advantages that 
you get in Nelson’s 
Loose Leaf 
Encyclopaedia 


Nevsow's 1s 
1 TeeLaty encyclopaedic bape 
always now and up-to-date 
"Tir New racic sent to subseribers 
chery at rohahs to replace the pages 
that have booome old end cuncol date 
trea ibcrl education in thomclves 
a cat spel nfor- 
‘cienife reports pon 


requ 
Netson's Reaper's Gute, includ 
ing thirty-three (33) study courses 
from feronduties to Zoology, fuished 
‘Netson’s speciat. Iyex Vouuse of 
‘over’ 200 000 references, makes You 
Sure of finding the exact’ information 
Sought with @ minimum of time and 
effort 
NELSON'S CONTAINS UPWARDS of 
7,000 illustrations, text cuts, colored 
plates, charts, ete., 
Including each seat 
all the countries of the World—a com- 
plete Actas 
Netson’s 18 THe RecoowizeD Stand 
ard. American Encyclopaedia for 
Americans, used in the Library of Con 
igress, U.S. Senate, U.S. Supreme 
Gourt, Libraries and Schools in every 
NELsow’s, PUBLISHERS since 1798, 
riginated the Locwe-Leaf Eneyelo- 
pacdia in 1907—supplanting the old 
‘methods of encyelopacdia publishing, 


eAfirort_every great nation 
has its national encyclop 

dia—France has Larousse; Ger- 
many, Brockhaus, and so on. 
Nelson’s Encyclopaedia is the rep- 
resentative, authoritative Ameri- 
can Encyclopaedia. It is an Ameri- 
can Encyclopaedia for Americans 
It is the J Standard 
an dia. It is 


Ameti 
used in the 
brary of Con- 
gress, U. S. Sen- 
ate, ‘U.S. Su 
premeCourt.and 
in Libraries, Uni- 
versities, and 
Schools in every 
Union. 

The value of an encyclopaedia 
is dependent on its up-to-date- 
ness. Because it's Loose-Leaf and 
because the pages that keep Nel- 
son’s Encyclopaedia up-to-date 
are supplied ready to be slipped 
into their proper place NELSON'S 

NcyCLOPAEDIA NEVER 
GROWS OLD—it lasts a lifetime 

The importance of the loose-leaf 
feature of Nelson's Encyclopaedia 
is best illustrated by the fact that 
about 2,000 changes are made 
yearly. 

Think what this means to 
you—an Encyclopaedia to last a 
life time, Every encyclopaedia, 
except Nelson's, is out of date 
within six months after it is pub- 
lished. Nelson's Loose-Leaf En- 


cyclopaedia is the only encyclo- 
2 Z 


paedia that is always up-to- 


Perpetual Loose-Leaf 


ENCYCLOPAEDIA Bia aaneanns 
ormation 


gate. There are no “new etn to 
vit Lr aay new Tih set You ba 
today will be nt upeeordate ten’ tec, 
fe twenty years from now asthe day yous 
fy 


Every one has felt that he would 
le to own an. authoritative encyclo- 
pacdia—many have hesitated to make the 
fnvestment knowing that encyelopacdins 
told 30 quickly. “But now you can 
Boy a Nelwon Encyclopaedia’ Knowing 
that it will lat you a life timeand abeayt 
be up to the mine 


vite. "And you can 
buy a Netion En- 
€yclopaedia for sur- 
prisingly little 


Inf 


Jow ‘a coupon tha 
will “bring you a 
book of beautifully ilustrated sample 
ges including many pages showing ile 
lustrations and maps in full colors. "Abo. 
this coupon will Bring you full details 
about free membership in Nelson's Re- 
search Library Servier Bureau and the 
Free Ri ‘Guide Serviee. 


Mailing the coupon puts you under 
nocbligation, May wetell youre 
about ‘Nelson's Encyclopedia? 
Whynot mil the coupon toy. 


© This seal on a radio, tool or cil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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HY have to search kitchen and 

cellar before you can start a job? 
You can make yourself a tool chest. It 
provides the simple and right way to 
Keep your tools safely. They're always 
at hand when you want them. 

Such protection justifies your pur- 
chase of good tools. And fine work re- 
quires fine tools. Most carpenters use 
Stanley Tools because of their superior 
material and design. The same char- 
acteristics make Stanley Tools the fa- 
vorites in thousands of manual training 


we 


A set of Stanley Tools provides all 
the tools you need to do the many re- 
pair jobs around the home—or to build 
a bookcase, a porch swing, a breakfast 
nook or other things you'd like to make. 


Buy separately 
or in assortments 


Who’s seen the hammer and saw? 


You can buy Stanley Tools separately 
and so collect your own set. And for 
your convenience in buying there is also 
a variety of sets. Assortments in strong 
cardboard boxes containing simple di- 
rections for making your own chest— 
ranging in price from $5 to $20. Or 
chests of tools from $15 to $95. 


f= 


IMPORTANT: For only 10¢ (to cover cost 
of printing and mailing) we will gladly send 
you plan sheet which gives full directions for 
making a Tool Chest like the one shown 
above. Ask for Plan No. 71—PS. 

Ask your hardware dealer to show you the 
line of Stanley Tools. And send for our Cata- 
logue No. 34 which describes Stanley Tools 
both separately and in assortments. Address: 
The Stanley Works. New Britain, Conn, 


The best tools are the cheapest to use. Ask your hardware dealer 


STANLEY TOOLS 


© This seat on « radio, tool or oil burner advertisement signs the approval ofthe INSTITUTE OF STANDARDS. See pare 


- Home Workshop 


How to Make Your Auto | Look Sew 


With Brushing Lacquers You Can 
Duplicate a Factory Finish { 


By Ravpx G. 


Dan remarked when he saw I 
had been analyzing a new brand of brush- 
ing lacquer. 


That's good! What does she say 
iv” 

“She wanted me to tell you that this 
new finish seems to be easier to clean than 
‘the varnish and enamel we used before, 
and the casters on the washing machi 

"t mark the floor any longer, 


try brushi 
ear. Look at th 
there. Did you ever see 
finer than that? Of course, th 


impor- 
t to follow the manufacturer's recom- 
mexiflation.” 

“How does it sand ai 
Dan. It was evident t 
recollections of weary ho 


WARING 


and see what we can do with lacquer to 
the car? "It will be fine experience.” 

“Lead me to it. ‘to learn how 
to refinish an auto righ 

‘And so, with Dan's ent 
Knowledge of lacquer possi 
‘went to the garage to get things read; 

Thad had the ear washed very carefully 
with chemical cleaners at the se-vice st 


that I wanted th 
for th 
paint ore, but was 
‘worth it from our point of view. 

Tt s0 happened that the car, 
secondhand, had the varnish 
dition. ‘There were no checks and only 
three of four chipped and dented places. 
Texplained to Dan that it would be 


"Scmpe and sad thse aes 
rou come 10 the bright 
Dust off and then touch up the 


surface with a stall, fine-haired rush 
dipped in sone of this Hack lacaer, W 

it dries let me know andl L will show yo 
how to glaze the spots.” 

To the meantime, I had opened a can of 
“spot-glazing putty” made for 
painting sta 
smooth, has tremendous adherence, 
dries hard enough to sand in f 
two hours, With a iy knife T 
a spoonful on a piece of glass and then 
covered the can again to prevent the con 
tents hardening on top. I worked the 
putty on the glass until it was smooth and 
soft, ready for use. ‘Then I polished 


craper oF glazing knife 
until 


to 
it was smooth and sharp, 


Y THAT time thelacquered sp 
that we could glaze t 

ing the putty glaze into the holes. A 
‘firm sweep of the blade feathered 
clges and left the center p 

wooth. Tthelps a 

ick up the blade 

1). 

The left over putty was put back 

erased cred mith water belo 

‘material from hardening und 
‘Theday before 


Ounce It Was an Old Was' 


HINESE lacquer cabinets are so 
fashionable that I longed to have 


a bakeshop windor 
Tong. but dared not, tou 


perk proportion, fi 

att wo decoration, should Hike to try 
nn cabinet, 

‘My teuiresetied on making « cabinet 

nese lacquer cabinets 

the early 

teenth century. T have 

the price for thee 


part of the 
read recer 
cabinets 


idscapes in. gold and silver 


with engraved metal hinges, on a stand 

‘carved with a female mask, and decorated 

‘on the i ona red gre 
Quoting the author—" Within the last 


ten to fee years there, has, een 
Higa a peal increas appreciation 
of facquerel furniture." Cabinets of the 
sare ‘onke frm, having todos 
‘pening snd. discloning an intenorar- 
mngement of ‘Various small doors, now 

reallc five or six times theo 
A the ‘red. variety being 


that 
most favor. In July, 1920, a 


the upper box pa 
she took me on a visit to her attic. 
Here T found just what I wanted 
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Now It Is a Magnificent 
Lacquered Cabinet—You 
Can Make One Like It 


By Maxie Cumups Topo 


A Cabinet in Red and Gold 


Miva Todd teaches art ia an Indianapolis 
‘nigh school. ‘Her seaiga forthe entinet Soot 
roots fs shown above st the if, snd aa) 
Ithernative Chinese drags Sengh oppoate 


He bored a hole in the back of the 
cabinet so that the handle for regulating 
the machine would not be seen. He also 
macde legs and stretchers of gumwood. 

+h a cabinet would house a radio set 
splendor. It could be adapted 
ell to serve as a writing desk b; 
sling e drawer and a side of wood, or 


‘might be fitted with many little doors and 
lrawers and, perhaps, a secret compart 
ded for papers, 
jewels and miscellaneous trinket 
My first work was to use pai 
and Varnish remover on the old 
walnut, ‘Then I sandpapered the 
wood thoroughly and applied a 
paste wood filler. 

‘Meanwhile I had two pairs of 
‘brass hinges and a key-lock design 
about $ by 8 in. made of brass iq 
in, thick, "The edges were de 
like the notched margins of certain 


treat the brass with 
togiveanantique effec 
they would tamish in time to give 
that effect. 

‘The principal design for or- 
namenting the cabinet was dravn 
frechand on paper ai copies 
ou the cabinet. ‘Tho basic iden wan 
a dragon guarding the 


so that you can enlarge it for t 
two door panels of ) 
may use a dragon design, which 1 

iso shown, or make an original 


design. 


USED a claylike material (it ean be 
salon! Jn acta. sunny some) 
led gesso to raise the design slightly 
shove ‘the wooden background, after 1 
hand used a transparent liquid filler or 
varnish on the part that was to receive 
the gesso pattem, There are 

many ways of makin 


in an old washstai 


was glad to follow m 
pat teenies a Recata comets | 
with lacquer in Oriental style, 

hud him take off the old drawer 


back of the top 
‘corners below to change the lower 


Tine, which was too monotonous in 
effect. 

[planned to use the cal 
oneal (9 sail baa Le 
phonograph. 
placed the phonograph inside the 
embryo cabinet, after removing 
the shutter and cover of the box 
‘and making a new sounding board. 


seo, but clear, simple 
were given inthe April, 1020, 
issue of Porciar Scrence 
Moxruux in an article on page 86 
entitled “Simple Handicraft Mod- 
ling.” I put on the gesso with a 
i in the brash 
the gesso about the con- 
aes sete ae oe 
ft is process that is. ve 
simple, but must not be hurr 
The work should be done evenly 
so that no patching is needed, as 
that is apt to cause cracks ov 
the surface. If you must add toa 
spot, let the first coat set o 
night. Use alittle water to 
thin your (Confinved on page 80) 
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RCA -power Radiotrons 


S/O GIS 


_-without forcing 


HE man who likes plenty of volume for casy 


ng usually has ro drive the last cube of his 


set beyond its limit to get the music loud enc 


And then it is no longer music. The RCA power 


Radiotrons are specially made to stand the strain in 
the last audio stage. They can handle plenty of 


volume withour blasts or rattles, and therefore 


mean finer, clearer tone 


Dry batcery power Radiotron 
UX-120 + $2.50 


Storage battery or A.C. power 
Radiotron UX-171 $6.00 


Storage battery power Radio- 
tron UX $6.50 


Storage battery or A.C. super- 
power Radiotron UX-210 
$9.00 


Quality 
s-a-research:-story 
ha genuine RCA Radic 


trga is due to incessant research. The Radic 


ways to make better tubes—they 


The high quality of performance y 


cb ways pve manufactu 
heck on the uniformity of the 


yok for the RCA mark. 


processes—and they keep a 


manufactured Radiotron. It pays to 


RADIO CORPORATION OF AMERICA 


RCA~Radiotron 


radio, tool or ail burner advertinement signifies the approval of the INSTITUTE OF STANDARDS. See Page 6. 
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Aloft on Our Clipper Ship 


How to Make Realistic and Beautiful Spars 
and Rigging for the New Model 


By Carr. 


ET'S gather around the workbench 
‘and see what progress we are mak- 
ing with our model of the Sorereign 

of the Seas, Only the hull is done, but 
hat exquisite grace there i in the How 
ing lines and sweeping curves! 

‘Just to look at the hull is enough to 
convince one that the American clippers 
were the most beautiful of all the ships 
that ever sailed the seas. And, as cer 
tainly; no more graceful clipper eve 
graced the harbors of New. York and 
San Francisco than the original of o 


lite model. She was a wonderful ship, 
the Sovereign. Let us hope our model, 
now 30 well started, will do her full 
mr 

tas you would like to Build a 
avodel of this ship, vet missed the article 
last month in which the hull and deck 
fittings were described, That need not 
deter you because you can obtain full 
sine drawings of all the parts by sending 
75 cents to the Blueprint Service De- 
partment, Porotan Science Monta, 
250 Fourth Avenue, New York, N. Y- 
‘Ask for Blueprints Nos. 51, 52 and 58. 
(Bee page 97.) 

‘Now we can go ahead with the riggi 
(Pig. 1). First the spars will have to be 
trade from dowel sticks sich as are sold 
at hardware stores. If you prefer you 
‘ean make them entirely by haud from 
any straight grained hardwood, 

Choose strait, grained dowels of 
able size (two $ft. lengths of 
dowel, onc length of S¢-a~ and two of 
. The dimensions of the spars are 


it 


Blucprint No. 33. 
| rp md wer onat 
the absence of the blueprint, 


E. Armitage McCann 


i 


Fig. 1. Side view ofthe new Poruvan Science Mow 


ip model, Sovereign of the Seas, 9 


Famous American dipper wad one of the speedieat nnd’ most beautiful ming eect ever but 


W7 at fn, la 


from the scale drawing below (Fi 
"The ‘main lowermast ix the its 


masts, and so on. Each mast tapers in 


itself very slightly. 
‘The topgallant, royal and skysail masts 
fare in one spar, the reduction in sine 
forming a collar at the head of each. ‘The 
Jowermasts are painted entirely white 
and the others white at the doublings 
and mastheads. “In between they are 
stained a reddish brown with thin ma- 
ny colored varnish 
bbowsprit is a bare 3 in. 
atthe heel, The jib boom isfy st tho 
heel. tapering to about half, with two 
collars where the stays come. A hole is 


fare fastened the (Ce 


Turn to page 74 for the continuation of 
the Home Workshop Department, 


Fig. 2. Rigeing diagram with 
the” scale tiated tm taches, 
‘The jards are shown ingen’ 
frotically, pointing fore aie ft 
{nthe model they are braced 
Sthwareship, that a nerom the 
‘hip tece Fie. 1). ‘his plan is 
‘Biven fal ise on Home Wore 
‘hop Bioeprint No. $3 Coaae 97) 


inwed on page 8 


November, 19 POPULAR SCIENCE MONTHLY na 


~they have set a 
Standard of what a tuning control should be 


‘The Radio Home's 
“VARION" A.C. 
MARCO controle standard 


RAND NEW... yet it 

already the distinguish- 
ing mark of a 1927 model 
receiver. 


The “Infradyne”™ 
sponsored by RADIO 
Such is the reception ac+ MAR-CO controle ational 
corded the MAR.CO illumi 
nated control by leading 
technical authorities and 


circuit designers everywhere 


++ ea reception paralleled 
only by the widespread a 
claim which, a year ago, 
swept 500,000 MAR-CO 
vernier dials into use. 


Today * MAR.CO tuning is 
standard or optional equip- 
mentinvirtually everyimpor- 
tant set-design of the season: 


‘The Fenway 
MAR-CO controle standard equipment 


Ferguson 
Single Control Receiver 
MAR-CO control builein 


Let this impressive list be 
your guide when you select 
the tuning controls for the 
new set you build, or the 
old one you remodel. ANY 
set can have MARCO tuning. 
Write for booklet 


Martin-Copeland Compant 
Meee 


Cockaday's L. C. 27 


ned, using the 
MESS 


LAB" Receiver 
MAR-CO controle wanda 


MARCO controls nandard exuigment 


Popular Science's 
Stabe receiver 
MARCO dial wanda 


ee C 


MARCO controls standard eauipment 


the 
St. James Super 
MARCO dial standard equipment 


mut itinsee CONTROLS 


‘MARCO controle standard equipment 


Radio Age's “Super-9" 
MAR-CO 360-degree dials standard 


‘uibment SeoetEnaté Vote he 


SSIS aca te, 93.30 


MAILCO vere dag ing and toch, 
‘and 360" vetnice ia 


Hammerlund- 
Roberts, 1927 
MARCO dials wandard equipment 
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Making Your Reamers Work Right 


It All Depends Upon the Material You Are Going to Cut, the Tool 
You Select, and the Way You Hold It 


“ HAT are you doing with those 
pistons, Harvey?” asked Grit 
He had been walking th 


the shop on his way. to straighten 
some production problems in t 
department when he had noticed several 
boxes of apparently finished pistons on 
the floor beside the lathe of his young 
friend, Harvey Si 
“Why, T' 

pin holes,” 

another 


each hole. 

at the bench, but I thought 

do it quicker by putting the 

‘collet in the spindle of 

(holding the piston in 
See Fig. 1.) 


would stop right away!” 


he the 


Wel 
snapped Grimes, 
tell what you are going 
you go at the job that 
inay’ spoil lot of valuable work.” 
“Ldon't see how,” protested the 
startled lad ““T'm only using the 
lathe to drive the reamer instead of 
doing it by hand, " What difference 
does that make?” 
“Don't you sce that you are 
le, orone 
-mouthed?” said Grimes. 
hold the piston so the 


fare apt to force it, 
Tittle too hard and so pro 
duce an inaccurate hole. If you ream 
them by hand atthe bench, the reumer 
naturally follows the hole without forcing 
40 that you get an accurate job.” 


Tikely to get an ellipt 
a 


EE! T never thought of that.” ad 
mitted Harvey. “I guess I'd better 
to your house ifyou'llet me, and 


and bring your noteboo! 
‘When finrvey arrived at the engineer's 
home that evening, he plunged into the 
subject immediately. 
“T want to find out all there is to know 
about reamers, Mr. Grimes!” he declared. 
“That's rather a large order, Harvey,” 


neawen 


LATHE SPINDLE, bs 


Fig. t. The method Harvey intended to 
tue for truing wrist pin holes in the pistons 


By Avserr A. Dowp 
Gonrulting Engincer 

aughed Grimes. “It would take more 
than one evening to give you all I know 
about it, and much of it would be unnec- 
sary for your purposes, What 
need to know is how a reamer works, 
how it should be used, and what kind of a 
reamey to select for diferent clases of 
Yes, that’s just exactly what I'm 


“Stop right away!” snapped Grimes. “You can never tell 


varus eek 
of a reamer is to com ing 
tool as it would Took in a ole, hike this 
sketch (Fig. 2). 

“Here at A, we have a boring tool. C. 

removing the metal in the hele and at 
we have a reamer, D, also ‘remov 
Inetal In the horing tool we havea single 
point in contact with the metal, so that 
im feeding through the work any hand 
spots of imperfections in the metal may 
‘cause the tool to spring away and thus 
‘change the size a trifle. In the reamer we 
have six or more teeth all cutting together, 
‘each one removing only small amount 
‘of material. The reamer has an cight-point 
bearing distributed uniformly around the 
inside of the hole so it eannot spring ay 
‘as does the boring tool. ‘Therefore, it is 
much more likely to produce a’ true 
cylindrical hole of the correct sie. Ts that 


“Why, of course. Any mechanic knows 


hat without all this explanation,” the 
jim_somewhat 


a kindergarten talk.” 
“Well, I disagree with you there,” 
retorted Grimes, "If you know all that, 


ouhad stopped tothink of thec 
ting action of the reamer you would have 
known that a little more pressure on one 
side of the piston than on the other would 
‘hake the reamer cut unevenly and give 
an elliptical hole as in this sket (Fin 
the view E, Fig. 2) 


1 guess you are right,” acknowledged 


Grimes went on, ‘is to get. you to 
think for yourself. You have a 
hhead on your shoulders and if you 
will stop a moment and think of the 
cutting action of your tools when 


CONTINUE, when you 
have an accurate hole to make 


and. you you will have to 
ream it, think “of three thing: 
First, the nature of the work and 
the material you are going to cut; 
second, the way you are going to 
Hold the reamers and third, the 
kind of reamer you are wet 
use, | Each is a factor of importance.’ 

“Why does the kind of material make 
much difference?” the Ind inquired. 
*Reamers are all pretty much the same, 
‘aren't they. when used for straight holes? 
OF course, I know there are regular hand 
reamers and rose reamers, but they cut 
abut alike, don't they! 

“Let's take one thi 


answered Grimes. ““First, th 
the work and kind (Continued on page 125) 


‘ANY time-saving shop ideas are 

contained in the continuation of 
the Better Shop Methods Department, 
to be found on pages 119 to 128. 
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C last a STEELTAPE that 


Is genuine STAINLESS STEEL 


The messure of @ good 
mechanic—wherever good 
tools are used 


ERE, at last, is a steel tape that won't rust. Carpenters, 
builders, contractors, surveyors, mechanics —every- 
body who has used steel tapes knows how often they 

have to be scoured and what scouring does to a tape. 

But this tape can't rust— it's made from genuine Stainless 
Steel. Use it in mud and water as much as you like —and 
then wind it up and forget it. It won't i 


as sharp and distinct after years of use as when the tape was 
new. 

Mi in 50, 75 and 100 ft. lengths of genuine Stainl 
graduated in feet, inches and ths of an inch or 
tenths and hundredths of a foot. Quick reading figures—the 
foot mark is shown in a different size figure before each inch 
mark. Has leather case and push button handle. Ask your 
hardware dealer for Starrett Stainless Steel Tape No. 520. 
You also get these same fine non-rusting quali in Starrett 
Stainless Steel Rules, 6 and 12-inch lengths, hardened and 
tempered, and in 6-inch lengths flexible — graduated in 8ths 
and 16ths on one side and 32nds and 64ths on the other. 

If you're interested in fine tools, write for a free copy of the 
382 page Starrett Catalog, No. 23 “W"* 


THE L. 8. STARRETT CO., ATHOL, MASS. 
World's Greatest Tool Makers 
Steel Tapes —Stendard for Accuracy 


° $tarrett 
STAINLESS STEEL 


Tapes ond Rules 


Genuine Stainless Steel is manufactured only under the patents of the 
AMERICAN STAINLESS STEEL COMPANY Commonwealth Building, Pittsburgh, Penna. 


Starrett Dealers ore 
displaying Starrett 
‘Stainless Steel Tapes 
and Rules the week 
of Oct, 9th—look for 
“the measure 


© This seat on «radio, tol or oil burner advertinement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


| Makes Radio 
a Musical 
Instrument 


aa 


ot 


F YOU like musie you will wane an 
‘Aero Amplipower on your radio 
gets Te brings out every note of eve 

instrument as cleat and full toned as 
the instrument WtselE Te makes any set 
areal instrument, reproducing 


the deep mellow bass notes that have 
heretofore been inaudible on practi- 
cally all radio sets. 


“The Aero B Amplipower, not only 
Improves tonal quality and tncrevet 
volume but alse supplies all of the 
Spe current for the act. leis attached 
to any set in the 


“B" batteries, wich an 
adapter plug which is 


Sei withect 

Inserted inthe eube {isk Suing 

socket of the last audio grtube Price 
Hetecomplae 


Stage of the vet reslac 
fot be wih the 
Highvolesgepowereube 
inthe Amplipower 


= 


SERBS 
es 


‘THE GLENN L, MARTIN COMPANY 
ES ‘Cleveland, Obi 
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Worlesio 


b 


How to Get Best Results from 


Our 


Porctan Sctexce, Moxriuy, 


prints Nos. 54 and 35 (see page 97) give 
this same information in even greater 
detail 

If you have completed the receiver or 


you are thinking about building it, you 
Will want to know what tubes to use under 
various conditions, how to balance and 

ne correctly, and other details that will 
help you to get the best results, a 
formation will prove useful, besides, to al 
readers who own radio sels of the same 
general type. 


combination of 
tubes, B-battery that will 

ve You 180 volts. ‘This voltage can be 
obtained from four 45-volt batteries con- 
cted in series. In will need 
another 45-volt battery to. suppl 
proper C-battery voltage for the 171 t 
and a 4}¢-volt C-battery for the rest 0 
the set. 

‘The B-current will be about 15 to 16 
milliamperes, so if you buy the heavy 
duty type B-hatteries you will get about 
‘a year's service before they need replace- 
went. A medium-sized 43-volt battery 
will do nicely for the C-battery, as the 
current drawn is exceedingly small. In 
fact, the smallest size of battery is large 
enotigh to take care of the current, but 
the very small batteries of the portable 
type are not recommended as they go bad 
after a few months even when no current 
is drawn from them 

‘The 112 type amplifier tube can be used 
in place of the 171 type, but it will not 
give you as good quality if you want ple 
ty of volume. It is, however, a more 


Five- Tube Set 


Exact Balancing 
Is Important 
‘A piece of wood with 
Nonted noteh eam be 
Sed to turn the 
KEmaried knob of the 
Dalancing condenser 
2 The knob enn be 
‘tamed withthe a 
leer But the wooden 
Sc eliminate hand 
Sepecity effect and 
takes easertofind 
the correct setting 


ik signals, it"also ampli 
fies more than the 171 

With the 112 tube, 
B-hattery and 9 volts of C-battery. "This 
voltage can be obtained from three 4 
volt hatteries and one 2214-volt batter 
connected in series. ‘The current drawn 


5734 volts of 


only 8 milliamperes, 
ed B-batteries will 


mveniently, you can get satis. 
y results with the three-volt dry cell 


Put a self-adjust 
Sand Sf 
theostat size 120 at 85. 


ate }4-volt, 
will last about a year. 


HE. above mentioned | B-voltages 
should be applied to binding post No. 
and the C-voltages to binding post No. 
7. No matter what tubes you use, alway 
apply 90 volts to binding post No, 10, 45 
volts to binding post No. 9 and 414 volts 
of C-battery to binding post No. 6, 

Lower voltage can be used 

post No, 11 with acorrespo 
n volume. Be sure to 
oltage applied to bi 


™ 
ised in place of batteries with satisfacto 
results, 

Tf you are interested in bringing in dis- 
tant stations or (Continued on poge 112) 
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It picks out distant stations 
as unerringly as a giant 
searchlight finds its mark 


And with a quality of tone that 
is a revelation to radio listeners 


HIS new STRAIGHT “9” NINE is asec that 

will give an owner complete satisfaction in 
cities and other congested broadcasting areas. It gocs 
through locals, when they are at the height of 
theit broadcasting, as though they did not 
exist, bringing in remote stations with remark- 
able clarity and volume. 


ery Straight 9° Nine is backed by U6 yeart of experimen RADIO. 
end an established Pris repatarion for value, prfrmence sad quai, 


A superabundance of power, that 
‘ sosures tremendous distance, 
Single dial eoeteol, Direct readiog 
wave length, 


is mame om requ 


“Outstanding radio performance and value 
on the market today —without exception" oe aaa 


PRIESS RADIO CORPORATION ie lint actor 


693 Broadway New York vation subject eo demoaste 


© This seal on a radio, tol or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Te HOnvemorwlesinoyl| 
@ A Workshop in 4 by 7 Feet 


It's Nonsense Even for Apartment House Dwellers 
to Say “I Have No Room for a Bench" 


By Eowarn Tuatcurr 


blacksmith’s shop, I accepted a 
kindly invitation to join a colony of hand tools of all sorts, to say 
craftsmen in a picturesque village in the ig of a smelting furnace. 

SUL Moustains of New York, 1 Here was a wonderful life and contact 
with all sorts of 
skilled craftsmen, 


od a complete pment of an- 


igen prota ter 
When I arrived I 

‘The wise mechanic hitch- fou that” there 

es his cutting problems to | metal’ working Then’ came ihe 

the Star Hack Saw. Saige ke ant ew: tive metal working 


house, together 
with an anvil and 
ssuch tools usually 


He knows through his found 


Versity, under 
‘ld friend and tea 
cer Professor Art 
Dow who had al- 


pair realy been teaching 
‘ woodwod there for several 
years of experience that | (Ty aniethersbope, years, For over fif- 


this blade has always | however, were een years T taught 


ais aon” ceca tin Calvert 
been the leader in cutting speak ie 


; tmodern machine 1, tn ining she, Me, Tice neha to iow 
efficiency. aed band toate, Wiisenuystaievseectent iknow, one ‘has to 

With the limited fine though 
equipment at hand I started work. Thad ‘shop training by 
to make many of the tools I needed at me, it would have heen impossible 


4 i frst, but the work went on and 90 bed not had my own 
‘The new Special Flexible | Es the che sed op. A seca and 

Blade combines flexibility | uch larger shop 

and cutting qualities that ay a oe this second a 

you have never experi- | wna uf workin “Epon 


enced in other blades: line engine for power, an engine Inthe, 
Qursipe 
WINDOW SHELF’ 


WRITE FOR FREE 
SAMPLE BLADES 


Clemson Bros., Inc. | 
Middletown, N. Y. 


MAKERS SINCE 1883 


Star Hack Saws 


‘WINDOW 
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¥ SF 
Tycos Instruments 
Insure Economy for the 
ROCHESTER GAS AND 
ELECTRIC CORPORATION 


Fees Ofer Thermometers Tir Quality Comper « 
Rrsirnomoing To Mow yo he ma Says R. D. DeWolf, Ass’t Superintendent — 

Trees Bath Thermometers OW! CC C{N these times efficient boiler operation requires a complete 
‘To cable you 00, Beto Rover Thermometers GF knowledge of what is taking ea all parts of the ‘plane. For 
he: fe snd bom: mucky da every _ that reason we installed “Tycos’ indicating and recording instru- 


ilar as 
4 in our boiler room. 


We have recording and indicating thermometers on oar stea 


some of which are 


‘Bir Home Set ‘ees Srmagsie 
Bake Oven Thermom-  Forccas the. weather 
eter, Candy Thermom- tweaty four hours 
ter, Sugar Meter. The ahead w od 
Secree of accurate ne- _ able accuracy. 
Sul ia cooking 
Fm Wot Thememaare Fo eable you to keep 
To hap you maintain the humility of the 
4 temperature io your atmosphere ia your 
hhomeconducive to home’ correct at all 
good bale fies 
Your dese wil shoe thm t yom, Ab 
Saat for keetastee norco 


Tycos (Br “Tres imromeas Hive up the high standard of "Races made meas quali ia 
~ ey tot 

the 

Sedes : | 


Profession, ey 


‘Bees Sphygmomanometer, Pocket and Office 
ope 


fest themselves as a reduction in the superheat. ‘This 

ion; and that save Out coal bil. ‘The indicating thermometers on 
i isthe the conor doing enough works dtc ity 
lugged up lines. The recording thermometers Measuring Ie gas tempete- 
SDM iether cme of Sle Tndeingtbermoberer el 
Pressure in inches 


fur steam outlets from the superheaters, For determi 
We the “Tyeoy" Thermo-Vacutn Gauge which gives thea 
“All “Tyco recorders give continuous or hourly records—the only typeof records that 

‘ lc our “Treon” equipment ix very complete the invert= 

p efeced. ‘We couldn't operate economically without 


‘masimmom effctenc 
compared with th 


Taylor Instrument Companies 


Main Ofice and Fectory 


‘eos Urinalysis Glassware. 


Bees Fever Thermometers. ROCHESTER,N.Y. = + U.S.A. 
Balletias on request. 18 Plant: ‘Kew BUILDING, TORONTO 
SHORT & MASON. Lad. Ma in Great Britain 


THE SIXTH SENSE OF INDUSTRY 


Tycos Temperature Instruments 


INDICATING + RECORDING + CONTROLLING 


© This seal on radio, tol or oil burner: signifies the approval of the INSTITUTE OF STANDARDS. See page 6, 


Reduce your 
coal bills 20% 


—and increasé 


your living space 


RE'S a new way to cut 20% 
to 30% off your fuel bills. 
And add valuable living space 
at the same time! 
Line your atic and cellar ceith 
Upson 


joard. 


In your attic, apply the big 
ancit nehcoverthevafeeral Then 
Build in partitions~—an attractive 
oom forthemaid,auseful storage 
room—valuable new living space 
to replace “old cobwebs. 

Line your basement, too. Put 
Upson rd beneath the floor 
boards to eliminate drafts and 
dust. Then partition in the fur- 
hace to keep coal dust out of the 
Rouse, Build in a cellar laundry, 
fruit closet, other valuable rooms. 
urd, of 


solnngtial abagavory guts prone 

Bam other Abre and plastered 
tested-—re and moisture retarding. 

Te is approved by use in over $00,000 

iis Hoy Upson Board fr ae 
Ho coves just one cracked cel 

Youu ike ie We invite you to mail the 

Coupon below for sample and blue pint. 


Hem 
‘hata 


‘Tue Uriow Conran 
at Upon Pe beckery 
ncn ad en cen 
upon Beard and Upson Fibe-Tie, and fr oe 
pee : 
Cor) 


POPULAR SCIENCE MONTHLY 


November, 126 


Eaiioune WorkShop 


By Epwrx M, Love 


ECAUSE it is mounted on swivel 
‘wheels and may be moved easily 
Trom room to room, the kitchen 
cupboard illustrated is useful in. small 
houses where cabinet space is limited. 
When not in use, the eupboard can be 
wheeled into a comer or pushed onto 
the back porch out of the way, and when 
needed it can be drawn up beside the 
‘rain boand to receive the dried dishes. 

"The over-all dimensions (Fig. 1) are 
1 ft. 8 in. by 8 fLby'a few inches more 
than 6 fl, the height varying with the 
style and size of the wheels. 

"The four corner posts are of @ by @ in, 
ir, pine oF other soft wood, sized to 134 
in! square, and cut to a length of 3 ft 
114 ln Mark the two outside faces with 
aan X to distinguish them, and lay thea 
Out, as follows: 

Groove the left front leg, 36 in. from 
the fan, 36 es mide and 4 a, een 

inning. wit top elige, square 
Tines across for the mortise ends as dimen- 
sioned in the detail in Fig. 2 and gage 
Side lines forall in. from the front edge. 


front gage line through the wath of, the 
post. Be quite accurate as to depth, since 
the cabinet being designed for lightness, 
must depend on comparatively small 
joints for rigidity. 


[2X ont ig similar manner on the 
roo for the top and bottom 
panel rails, and make these mortises 134 
In. deep, which, of course, makes them 
angular continuations of the front rail 
‘mortises, ‘The three narrow rail mortises 
are ent 3¢ in. deep from the back face to 


the groove. 


A Kitchen Cupboard onWheels 


Saves Space and Steps 
in a Small House 
or Apartment 


Groove the pairing back post 
and make correspousting rail mor- 
tises 34 in. deep. ‘To receive the 
back, rabbet the back edge 34 in. 
deep and 34 in. wide. For a guide 
in assembling with the. shelves, 
mark the positions from the front 


post. 
‘Make the other posts as pairs 
"The uoper peoa ralle CF 
upper panel rails (Fig. 8) 
are 34 by 2 fon by Lf 
grooved 34 in, by 34 in. at a 
wee 34 in. from the face sides, and 
tered on the front ends. ‘The lower 
‘except that they are 
Ihave 34-in. dadoes 34 in, 
from the square ends, 
in. Wit 
the 


to the post and rail grooves, 
mortises and rail ens, and assemble, 
clamping the posts straight and square. 
bile the sides are dry out the 
other parts, Make the upper top door 
rail 3¢ by @ in. by & ft. 114 i 
both ends mitered as detailed (Fig. 2). 
Mortise in the center of the back face 
434 in. deep, to receive a lap tenon on the 
muntin 114 in. wide and 114 in, long. 
Make the bottom front rail the ‘sane, 
‘with the mortise in the upper edge. 
“The top shelf is built of 1 by 3 in, stock 
in the form of a frame, with the ends 
half-lapped, and the whole covered by a 
piece of panel vencer 1 ft. 1, int, by 
2 ft 6 in, resting in rabbets 34 in. 
and 34 in. wide, as detailed, | Rabbet the 
frame pieces before assembling, glue the 
comer joints and rabbets, and insert 
filling pieces to close the rabbets 


they’ extend over the comer joints. 
Fasten the joints with fourpenny finish- 
ing nails driven 


(Continued on page 100) 


— 

is— 
Tove on 
or oer sc 
F 


foots se 


Fig. 1. The portable bitchen cabinet, 
Shown above is ight a well en sttong 
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So dir the Big Broadcasting Station 
gy the Calumet Baking Powder Co. 
and ‘Rainho Gardens,” Chicago, 
wanted to judge the quality of their 
own broadcasting, ia installed a 


firse 


publish its own Air 
every need with fiv 
Judge Day-Fan, n 


pon Rn, Den On, Dp, P 5 You may el mt nmin ein Dy Fs Radi and aco eet ee 


Name Adres 


State 
© This seal on endo, tool or ol burner advertinement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


$3.127,461 


in 60 days invested by 
home owners in the 


New Silent 
NOKOL 


MERICAN home owners are now in- 
‘vesting in the new Silent NOKOL st 
the amazing rave of $1,500,000 ronthly— 
$3,127.461 in 60 days, 
‘To NOKOL efficiency and economy has been 
added the foal development in oil heat— 
Silence. 


Noise has been eut to the vanishing point. 
Cerio sino unboped forbes ate be | 
come a reality. 


Investigate the new Silent NOKOL now. 
Bon yerard ray hgh con toxory 
te eal ‘cor ie lowest-con, 
lly eutomoris ell heat—ie now 
Teaiy treased, 


Set your thermontat for the desired heat— 
NOKOL does the rt. You get comfortable, 
Ipealthful heat, aatomadcally=and you get 
‘without dirt or dust or wouble. 


‘There is no odor—either inside or outside the 
home! NOKOL provides low-cost heat with: 
‘out using a low-grade fuel oi. 

You can find out all about the new Silent 
NOKOL in 10 or 15 minutes at show: 
rooms. There arenow mote rooms heated by 
"NOKOL chanby any other automatic ol est. 


A NOKOL can be installed in your home 
‘now—n convenient tera. 


If unable to come in, get the fais, wopether 
‘with an interesting’ book on il heat for 
Irom, by mailing the coupon. 


New Silent 


N S ‘Se | 


[AUTOMATIC OIL HEATING FOR HOMES | 
FREE—NEW BOOK 
[AMERICAN NOKOL COMPANY. 


Dept. 2,215 No. Michigan Ave, Chicago, I. 
Pan send your new took en OIL. HEAT. 
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Tie WlOnne Worksop 


This 


ft 


gessocomposition. After ithardens, it may 
hesandpapered with 00 sandpaper, or may 
be carved a little with’ small 
iels, but for a less elaborate design this 
[process is not necessary. 
T raised the dragon, boat and canopy 
of flowers a trifle higher than the Spirit 
‘of Music part of the motif, 


| “the process of raising the design in 


seesso is as fascinating as wood earving 
impler. allowed the gesso to 
‘several days and was fortunate 
binge are, of cracked 
papered the design 
re any rough places, 
Before painting the surface of the 
raised design with green gold bronze, I 
prepared to give several coats of Chinese 
Ted lacquer’ to the cabinet. For this 
Prrmone usd one of the new, brushing 
cquers. Some may prefer a black and 
gold ora dark green, black and gold color 
Scheme for their cabinets. Any of these 
color harmonies are correct from the 
Standpoint of furniture history. 
Use a new house-paint brush about 
Sin, wide and flow the lacquer on swift 
with an even pres- 
sure on the brush. 
If there should be 
flight tendene 
to ripple, such d 
fects are readil 
corrected with a 
‘second coat, which 


‘The following day 
‘third coat is ap- 
ied. 


‘The next step 
was the applica- 
tion of green gold 
to the design it- 


‘Design for the inside 
each of the dooes 
ie ai that tothe 
‘gesso. The green gold, which comes in pow- 
der form, is mixed with an oil medium— 
this can be obtained in paint and artstores 
of any size—and should be stirred con- 
stantly and kept medium thin—a little 
| thicker than water. The gesso surface, 


‘though slightly rough, takes gold prepara- 
tion perfectly if it is applied with an or- 
dinary soft camel’s-hair brush, such as is 


Once It Was an Old Washstand 


(Continued from 


sometimes used for water color painting. 
‘After the gold surface ix dry, other 
colors are added for accent or contrasting 
ony. On my cabinet I used 
Tacquer and cerulean blue 
ch softened what might have 
jaar color eflect,. From the 
ad float painted sprays of 
ble and gold flowers. and len 
ie front Lalso applied the blue and 
gold in bands as backgrounds for the bor- 
ders. My idea for 
the border designs 
wasaline and spot 
repetition, sug- 
gesting waves 
‘and foam flecks on 
water. This is re- 
peated ina & 
wide border just 
below the twodoor 
panels and has a 
cerulean, blue 
background with 
gold waveand spot 
pattern. The other 
smaller borders on 
thefrontof theeab- 
inet are hlue w 
tand spots on gold 
backgrounds. ‘The 
borders 


Ihackaro 
partly reveals the 
the wave border is p 
treat repeated 

Later, to lighten the 


ushed in an irregular line pattern 
‘gold to suggest the edges of clouds in 
red background, 

‘The interior of my cabinet is finished in 
stately black lacquer and gold designs. 
‘To the left, beside the phonograph box, 
which bas been transformed from polished 
mahogany to a black lacquer finish, there 
fare four upright (Continued om page 82) 
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Wren it’s hunters’ 
day at the horse show—and the best 
jumpers in the land are soar- 
ing over the hedges 
; —have a Camel! 


WHEN it's the most excit- 
ing day at the horse show. 
‘When the famous hunters 


baccos grown—they are the 
cigarettes that never tire 
the taste, never leave a ciga- 
retty after-taste. Millions 
who could well afford to 
pay more will smoke only 
Camels. 

So as you join the gay 
throngs at the horse show. 
‘After each thrilling event— 

enjoyment 
ote eae is cigarettes. 

Have @ Camel! 


No other cigarette in the world is like Camels. 
shoicest Turkish and Domestic tobsccon. The ome sends the 


‘an pce 
RJ, Meynalde Tobacco 
‘Winston-Sakem, N.C, 


© 1936 


Now you can build 


models in colors! 


 Modetof Windmatt 
Guilt with the now 
MulticalarMeceuno 


> m 
models for you be a leader! 
day of the new Multicolor Meccano, 


Thera ar sts rom $1.00 19 $15.0. To 
da “ale at 85 and $10 include 
va. See them at your deal 


Once an Old Washstand 
{Continuet from mage 80) 
record compartments made of wood. On. 
the inside of the back isa flower arrange- 


ment done in green gold. On the i 
panel of each door are tall, slender Ii 
designs in tiny bowls, drawn with free 
brush fines after the Chinese or Jap- 
anese fashion, However, these are not 
Feprtctions of any art, but children 
of my own, fan 

If you wish to copy these desig 

earretnaeat the size of the spaces 

to decorate and, after p 
to suit your 

spa er your design 
‘lther by chal ‘he back of the paper oF 
by placing yellow carbon, oF i 
paper, against the wood and going over 
Your pattern with a medium peneil with 
‘a sharp point, ‘The advantage of chalk 
in transferring the design to a dark back 
ground with a hi 
be readily seen 
easily removed when Yo 
vied, 


1 Ihis cabinet makes a pees of furniture 
that, would grace any living te 
Csr ia ce 
of course, in placing, paintings 
Prints nearby ‘on the wall’ x0 
they will be subordi 
beauty of the 


A Shop in 4 by 7 Feet 
{Contin fom ie 70 
able us they now are. Of course, I had a 
‘whintlo on the shop, I remember very 
well putting this om the roof. It way al 
connected ip one morni 
o'clock and f blew 


heard all over town, 
‘our neighborhood all got di 
before any he 


power-driven gr 
ead, post drill, for 
furnace,” grindstone, pi 
nme! furnace, and on., Much of the 

hafting and pulleys came from the junl 
Yard, al T built good deal of my own 
equipment, as I still do. 


METIME later, while still teaching 
i, TLmarried and we set up 
it New York. One of the 
‘and practical ever 
tind was located in the rear of our apart- 
ment, ‘This was in a sinall room exactly 4 
by 7 ft. in size, but it did have two very 
large windows. ‘This was back of the 
kitehen and overlooked a courtyard 


in the country, I did practically all my 
lighter work in this tiny shop in the city. 
Te was always (Continued on poge 99) 
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Two Famous'Pals* 


who cut the heart out 
of travel cost! 


Tizee to evel fr les chan 
fare—if you wane the kind of conveni- 
ence and dispatch which gets you there 
earlier and back sooner—if you like our- 
door sport that packs a big “kick” —hop 
‘on one of these famous INDIAN “pals.” 
You'll know the real meaning of motor- 
cycle convenience and pleasure. 


Motoring at its best 

You'll understand what perfect balance, 
quick, smooth start and lightning-like 
pick-up mean to the solo rider in heavy 
traffic. For long-distance touring you'll 
find at your fingertips all the speed you'll 
ever be able to use—all the power you'll 
ever need, In a word, you'll know motor- 
ing at its best! At a fraction of carfare 
cost—a cent a mile or less. 


Easy to own—investigate 
Visit your nearest Indian Dealer. Let 
him demonstrate the Indian Prince and 
the Indian Scour—the two “pals” that 
cut the heart out of travel cost. Let the Indian 
Dealer tell you about his pay-as-you-ride plan 

that makes i easy co own an Indian 

pon below bringsyou- fee—ouriluseated 

fog. Mail ix today for the comple i 
Cee sory of these two famous models. 


Lowest initial cost! 
Lowest upkeep! 
No garage bills! 
No traffic delays! 


{9 foperace te 5" nt 
‘Cha cept hl ob 

fe 90 mies per hour Furntlrf Toot 
Jiapon: Teosie eecusal sen, 
ne ic elec ten. 


‘The Slo Fin 
Trine nati. eo 
Serna 
Seeot Geanitarien asd 
Sern nomena 
ay pee ee 

% Posies Re 
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Onis WoOrkSINO TD | 
* How to Make a Miter Box 


Invaluable for Cutting Moldings Accurately 


ng Authority 


By Ewaxvet E. Ex 


er or 
wood or metal 


Plane and face mark 
‘and edge of 
in. (or thie 


piece; th 
the width with 


| 2eece sao & 


Wfeco. ti h 


Nithout removing your = 
Uioutromainggour 
KEEP TUBES LIKENEW-CHARGE 
THEM MONTHLY ond ALLAT ONCE 


| 77 sew both etesa 

Sesteeaten 
ric eee cde sac | | 
ee ee 
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November, 1926 POPULAR SCIENCE MONTHLY 


to ihe jud 
e the judge ° 
of its Jane we 


Dealers who sell the Majestic “B” Current 
Supply are confident that it improves recep- 
tion. So confident, they make you this unus- 
ual offer: Buy a Majestic today. Attach it to 

iv set and use it for one week right in your own 
tome. If, at the end of this time, you are not fully 
convinced that it, pret yon betes: radio performance 


more ible power at less cost—your money 
wil be relanded! . 
- Economical to Operate 
P= = You couldn't want a better 
t : proposition than this. The 
Majestic“B” Current supply, 
because of its unvarying 
constant voltage, gives you 
improved tone, iter vol- 
ume—all at the low cost of 
about one-tenth cent an 
hour. So you can appreciate 
that here is a practical radio 
investment. 


AIAN 


thudarceguloped with theta 
Seegod bY wemmmrous Pads 
feilacersand econ) which wt 
full wave rectification, no Your original purchase price will be returned 
cide or back ourge: Test of 


ucibiorbackeurgeTessef |  ehrough operating economy alone. 


Sertderocensl tact? 

ftleeorst Majestic B'Gurrent Supply 
Especially adapted forsee delivers pure direct current-From yourlight socket 
Boraetmors | i 
Fees So ecko Give that set of yours the power it needs—power for 


shake ores faocones any variation in tone. Then you'll have anew appre- 


re ecepton. ciation of radio. You will have one delightful program 
--$3259 | after another—summer evenings— winter evenings 
—ALL the time! 


Majestic Super-B 
Gapacity 1 to 12 tubes, ine ‘That's when your set is equipped with Majestic“B” 
vole power tubes, Complete Current Supply. Your set seems Alive with marvel- 
with switch to control cur- ‘ous energy. You sense a new joy in radio. 


Tent from light socket. 
caeeeen ‘You at last forget its mechanics, for a simple switch releases 
all the power you need for any program. Power—clean— 
constant—abundant! Power that instantly responds to high 
wogleegt od ys soprano, and as easily brings you the full resonance of an 
Radiola 25,28 snd 30 and orchestration! Easily attached to your light socket saving 
‘Super hererodynes. Will you constant bother and attention. 


anew stcrgowertaee EALER 
\e new super-power tul SEE YOUR DEA 

FOR DEMONSTRATION SILKS 
Grigsby-Grunow-Hinds Co. 


UX-171 (180 volts). Un- 
4578 Armitage Avenue Chicago, Illinois 


‘equalled for sets having a 
very heavy current draws 
Price + $42.50 
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ssn, 
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—at less expense for coal—and 
with less work tending 
the furnace. 


SAVES 20% of FUEL 


Cold rooms — draughts —and 
wasted fuel are practically un- 
known in the homes where the 
Crown Fuel Saver has been at- 
tached to the feed door of the 
heating plants. This marvelous 
device is a convenience that 
means better health, more eom- 
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Bei Worksho 


| What Causes 
| 


SEVERAL. wecks ms. caine 
has been awfully sluggish, 
marked one of my neighbors the otlier 
Fr heat ne race ge eens Te 
j ines T pet & 
great lot of white smoke. ‘The other day 
B white cloud followed me like a ghost 
all the way down town, I sure thought 
T would get a ticket, ‘There are times 


when Lean hardly go at all, and then 
again, the car seems to do pretty well. 
Tdon’t know just whea it start 
seemed to come on gradually. but it' 
‘great nnisance.” 

ms such as these are common 
enough. The garage men recognize the 


use for 
Gasoline is very 


considerable length of time. 


trating. — Most 

me workers know 
that wheaa bolt, mut 
Linge or other 
part is stuck, the: 


| tion of kerosene. 


Apply plenty of kero- 


Sluggish Masse 


By Ray F, Kuxs 


Principal, Automotioe Trades School, Cincinnati, O. 
repeated. ‘This goes on automatically. 


bpecomes sluggish in moving the suction 
nl ai vent. valves. Tf it docs n 
should, it will not close the su 
ine in time to prevent raw gasoline 
being drawn into the intake manifold of 
the engine and thet passing on into the 
combustion chambers, there to be par- 
tially burned. ‘Strange as it may seem, 
the action may be just on the verge of 
serious failure for days or weeks. Then 
some day it grows so bad that the driver 
‘can no longer limp along. 
Bel ioning the remedy for this 
‘might be well to point out the 


‘not s0 serious as to prevent 


tion with the car, the gasoline may 


past the pistol 

Fings and pistons 
and dilute the oil i 
the erankease, 
ccasionally ad 
with this trouble will 
claim that the old bus 
is not using any oil 


fort, more happiness for the | seve and give it time 
members of the family who | (mt vir fete 
stay at home most of the long | andhelptoluosen the Tit, 4, 8 hepelmly derrirated vacwum: 


winter days. Stuck ‘or corroded Sart severe’ dat vig) ‘hat aed 


‘Thousands of homes are more 
livable because of the Crown. 


Paring 


‘the last 11 years, thousands of fore 
‘men and women have taken ail 


Tie 


for we will refund its purchase. pre 
stantly and without argument.) 


“Th Crow works automatially—trair mo atten: 
"oie cut of rerowi ast a hone 95 


INVESTIGATE 


fatru beat "Write today 

[Seffloe Crown with moury tuck guntantee 
CROWN FUEL SAVER Co. 

MIN. 10th St. Richmond, Ind. 


Ditetbetare, Wentad ml weenie 8 


GUS slor pants” Wate Coun fo na deta: 


arta. TF it is pow 
bible for kerosene to penetrate along 
the threads of a badly’ stuck stud or 

iL is not to be wondered at, if, 
ict two. of three years of service, 
1e metallic floats ofthe vacuum systems 

Ike to have gathered enough xaso- 
Tine to lose their bonyanes. especially as 
gasoline and kerosene are stich close blood 
rothers. 


PENETRATING slowly tothe interior 
of the vacuum-tank float, the gaso- 


| the main tank. Another line runs to the 
| oF carburetor, just above the 


main supply tank 
raised on the incomil 
the sueti time 
opens an air vent so that the gas in the 
vacuum tank may feed out to the car- 
buretor. After some gas is used. the float 
falls: then the suction takes place agai 

the oat rises, and the valve action 


put it, Everyone tr eluented to. U 
ntaages that may come from bad eases 
of crankcase dilution. 

Tn aecking. to correct vacuum-tank 
float trouble the first thing to do is to dis- 
‘connect the tubes leading to the vacuun 
tank head and spring them aside a bi 
‘The head then may be freed by removing 
the eight screws used to fasten the head 
Bnd the inner unk to tho rm the 


tank, Next break the gasket seal gently 
and lift the head away. 
With the head come the valve mechan. 


ism and the float. Hold the sprin 
‘other parts so they will not rattle and 
shake the float close to the ear. If itis 
Hnaded with gas, the liquid will he 
heard sloshing around, 


Ive mechanism 
the owt 


Fiesta pan of wat 
low the oat to. b 
comes toa boil, Hold the float under the 
heated water and notice the point or 
points at which bubbles appears Rotate 
the float so as to give the air 
tumity to indicate the feaks, Mark these 
‘then puncture the float at points 
its top and bottom. Drain the paso- 
fine from the (Continued en pope 95 


© This seal on a radio, tool or sil burner advertinement signs the approval of the INSTITUTE OF STANDARDS. See pare 6 


November, 1616 


POPULAR SCIENCE MONTHLY 


Here’s the most 


economical Eveready “B” battery 
ever built for radio 


In THE production of Hea 
Duty radio “B” batteries 
Eveready has established a 
new standard of “B" battery 
life and economy. 


Eveready Heavy-Duty 
45-volt “B” Batteries will 
outlast any Light-Duty 
45-volt “B” two t0 one 
regardless of the number 
and kind of tubes used! 
Moreover, though lasting 
twice as long, they cost 
only one-third more! 

To cap the climax of “B” 
battery economy, in Eveready 
Layerbilt No. 486, Eveready 
has perfected a Heavy-Duty 
“B” battery of exceptional 
endurance and dependabi 


You can make no mistake 
in buying Eveready bilt 
No. 486 for any set using nor- 
mal voltages (45 to 135 volts) 


You will be buying the ut- 
most in dependal 
power—lower 
first cost—greater “B” 


operating economy—D. C. 
(direct current) in its purest 
which insures pure tone 


With colder evenings at 
hand, radio reception is vastly 
improving. Equip your set 
now with Eveready Layerbilt 
No, 486, the greatest 
Eveready “B” battery ever 
built for radio. 


Manufactured and guaranteed by 
NATIONAL CARBON CO,, Isc. 
New York San Francisco 


‘Canadian National Carbon Ca, Limite! 
‘Torta, Ontario 


Everady Hoor—9, P.M, 
Esters Sindard “Tie thraug “the town? 
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Make big money 


from repair work 
<i 


Practically every 
household spends at 
least $10.00 to $50.00 
each year and many 


80% SoS ee 
that much on simple 


repairs that can be made quickly, 
easily and well with 


Smooth-On No, 1 


By keeping a can of Smooth-On 
handy, you can save this money in 
your own home—and by doing similar 
repair work for others, you ean make 
money. 

No skill is required to make re- 
pairs, and the amount of Smooth-On 
used'on any one job seldom costs 
more than a few cents 

‘ypical repairs PEE 
tnat'tan be made | (UDO 
perfectly with 
Smooth-On— 
Stopping leaks in 
steam, water, gas, 
oil or stove pipes, 
mending cracks, 
breaks or leaks in 
furnaces and 
boilers, radiators, 
tanks, sinks, pots teak at rau 
and pails, making 
loose handles. 
tight on umbrellas, knives, hammers, 
brushes, drawers, etc, tightening loose 
serews, hooks, locks, door knobs, etc. 
“ei reat Making. bested 
topping leaks in radiator, hose connections 

(land exhaust nes, ak 

int between exhavst pipe 

Lonnie eater ghia ome heath. 

t posts, keeping 

beaee cha, bub cope 

find nuts from loosening 
‘ind falling off ete 

"To get perfect re 
sults write tb ws for and 
suse the Smooth-On Re 
pair book.” Free if you 
Feturn the coupon. 

Get Smooth-On No. 1 in 

7 ian Ib. or Sl tins 

at any hardware store 


Write for or if necessary direct 
FREE BOOK = {row ws. 
Sinooth-On Mfg. Co. 


a 5, 5 Comma Ave. 
JERSEY CITY, N. J 


‘S74 Commantpaw. Aver Jersey City, N.J. 
‘Pate wad the fee Seanoth-Oa Repair Book. 
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Ue VON WOPKSNOD 


How I Transformed My Cellar into 


A Model 


By Frank I. Souar 


'N DESIGNING the basement for a 
model house built in Detroit, I en- 
deavored to make the most use of space 
that is s0 often wasted in small houses. 
‘To allow more light to enter the base- 
ment, the special window glass was re- 
Placed with plain glass, ‘The next step 
‘was to partition off the furnace room, 
storage room and coal bin. ‘The bin was 
lined with ove layer of builder's paper 
and another of heavy felt paper to prevent 
the dust from circulating through the 


ante tie 


house. A curtain was made from a strip 
‘of old carpet and attached above the coal 
bin door inside so that it could be dropped 
‘when fuel was being delivered. 

“By taking these precautions against 
coal dust I was able to burn soft coal with 
‘as much satisfaction as the more expen- 
sivahard coal or coke. 

‘OF the space remaining, a portion was 
already taken up hy a vegetable store: 
room and a fruit cellar, both inclosed with 
saree bas Tha rat formal coe 
large, well-lighted room. 
sat painted the cement, blocks of this 

rge room with a special hot water base- 
‘ment paint to within one foot of the floor. 
‘The last: foot and the floor itself were 
given two coats of gray concrete paint. 
All the wooden partitions were painted 


hie and, wie L iiood ebildeen is 
was at it, I painted “1 solved, Chalk dust, 
i ditimuateet {| Ingenious Ways of |p REM cut i 
touched up valve Utilizing a Cellar H ph 
wheels and other OR. SR euesanciittian— |¥ 
‘small parts with red. is an individual problem. Even |{ the upstairs rooms, 
‘The window frames i] ifyou cannot make use of it in just |{  Asfaras possible,| 
wee pointed rot_|| S@tmrduciatiy st ester Seu 11 cvergth 
=A all steel beams sil bs voy apt to fads sopgesion |j 
SNS TES ll Sacserseeaueseses (I 
The pipe coverings i] ‘ile shiteneaiihobeRiwomy | 
were left white but, |] Sievee nomter abated byreaies || 

i] ef Porctas Sciesce Moxtuny. |i 

i i 


Basement 


aluminum (powder mixed with varnish). 
pt Bt lhutten dors were made for 
‘openings leading from the main cel 
into the furnace room. ‘These allow plenty 
ot jm ts eter the or. : 
‘inst the storeroom partition, 
placed my workbench, using the wall for 
& tool panel, ‘The tools were traced on 
I and the outlines filled in with 
bblack paint. ‘This litle trick makes cer- 
in the return of each tool to its proper 
place. Around the whole panel a black 


RTA 
“beabe ENTRANCE 


frame was painted, ax shown above. 
Shelves were hung on the wall for 
children’s toys. A kindergarten table was 
the top, 


When selecting 
colors for decorating children's furniture, 
1 of the brighter colo 

colors with a liberal amount of 


A sand box was mounted on casters s0| 
that it could be pushed out of the way on 
veash day. A. blackboard was fastened] 
to the wali and swings were arran 

Kiddie ear, a tter and a 
soon found t 


our problem of entertaining. neighb 
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A perfect working, single dial 


nts and Dealers make 
Soe etrodyne Sets. You can ‘work 
Dennen ths sueieaty 

etodynce right in your homer Metro. 
dyne Radios have no competition. Lowest 
‘wholesale prices. Demonstrating set on 30 
days’ free trial. Greatest money 
‘opportunity. Send coupon below-—or 
tere for our agent's proposition. 


30 
Days! FREE Triat 


Metrodyne Super-Six 


Cundechrrerm 


"soe tour liters! 30 days’ bree erat offer, 
vhich gives you the opportunity of trying before buying. 


METRO ELECTRIC COMPANY 
161-71 N. California Ave. - Dept. 158 + Chicago, Illinois 
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Wonderful Offer Direct from the Factory! 


A single dial control, 7 tube, tuned 
radio frequency set. Approved by 
‘America’s leading radio engineers. Designed 
‘and built by radio experts. Only the highest 
‘quality low loss parts are used. Magnificent, 
two-tone walnut cabinet, Artistically gilded 
genuine Bakelite panel, nickeled piano 
hinge and cover support. All exposed metal 
parts are beautifully finished in 24-k gold 


Tube Set 


Single Dial Radio 


Retail Price 


$75 


‘Completely Assembled 


Big Discounts 
foAgentsand Dealers 


Metrodyne Super-Seven Radio 


‘An easy set to operate. Only one small 

‘nob tes In all statlons, ‘The di i eletre= 

ally lighted so that you ean log stations in the 

dark, ‘The volume control regulates the recep 
Tat whiaper to 


‘ion from thunderous velume, 
1,000 10 3,000 miles om Tod speaker! ‘The Met= 
rodyne Super-Seven Is a beautiful and efficient 


Feceiver, and we ate x0 sure that you Will be 
‘lighted “with ity that we make thls Tiber 
‘Se daye' tree trial otter, You to be the judge, 


Mail COUPON Below! 


Let us send you proof of 


fr Blech, en Franelen, Cai eens ery ote we 


METRO ELECTRIC COMPANY 
2461-71 N. Callforala Ave, Dept. 158 
Ghicage, ilinets 


Gentlemen: 


‘Send me fol particlars about Metrodyne 6 tube 


snd tube sts and your $e days! free erat otter 


AGENT'S prop. 
ithe suare = 


POPULAR SCIENCE MONTHLY 


Try This Test 
Yourself 


Put auger bit in the chuck of “Yankee 
race No. 2109, Bore deep into tough wood. 
‘Then pull upward with all your strength. Bit 
will not come out of chuck. 


or this new * Yankee” Bi-brace Chuck is 
the mort elicient ever: made. ‘Ball bearing, 
‘Quick centering and curate. 

‘You can slip Into it any shape bit (round, 
square, any taper) and the bit thereto say 
‘ul you wish to release i, 


‘This wonderful "Yankee" Brace is made 
‘specially for the man who appreciates a supe 
rior tool, For the man who wants accurtcy 
ta ting For the maw wp Ens that 

there real economy ining the nest tol 
fof its kind because it saves time and labor, 

And this new "Yank mh te 
“Yankee” Ratchet. Smooth as stem-svind of 
4 watch, yet unbreakable, Dust-proot and 
moisture-proof. The handles are hard rubber 
fand indestructible, 


“Yankee” nickeled finish—the most durable 
nove, 


Some Other “Yankee” Tools 


‘Vie Remuvahie Base 

Dealers Everywhere Sell“ Yankee” Tools 
FREE 

New "Yankee" Tool Book 

File tak 


Nonrit Buos, Mrc. Co., Philadelphia, U 


“YANKEE” 
TOOLS 


Make Betiiv Mechanica’ 


[MAH omenWorlkeoMoip 


Aloft on Our Clipper Ship 


Continued from 


shrouds. ‘Two vertical holes are bored 
near the end and at the under side of 
‘each a small glass bead is fastened. These 
are for the chains that run down to the 


‘The bowsprit end is cut square, ‘The 
jib boom has a hole bored for each of the 
Tour outer (head) stays to pass through, 

"The lowermasts each have a fore and 
aft hole to take the trusses of the yards 

dan athwart hole under this for the 
tock shrouds (detailed on Blueprint 

38). The fore and main have a nail 

fin on the fore side, % in, from 
the deck. The mainmast, § in, below its 
hhead (upper end). has a wire band with 
1 loop pointing aft. 

‘The lower ends of the masts should 
extend right to the bottom of the hull, if 
it is hollow, and have a headless nail 
driven into steady them. ‘The upper 
encls should be cut to a square tenon for 
the depths of the caps. 

‘The topmasts are cut square at each 
end and have a foreand-aft hole for the 
halyards 134 in. from the head, and an 
athwart hole for the futtock’ shrouds 
below these. 

‘The topgallant (upper) masts are 
square at the heel, and have holes for 
each of the three halyards to the yans, 

“The main-lower-yard is the largest; the 
other yards decrease as they progress for- 
‘ward and aft, and then up until the miz- 
zen skysail is reaches it is a bare 34 in, 
at the middle. ‘The yards are round and 
taper at the ends to about half their center 

thickness. The taper does not start until 
about halfway out. 

The lower yards are supported by 
trusses of copper wire wound tightly 
around the center of the yanl, then 
twisted together to form an arm much 
the shape of a boat's rowlock, the stem 

which goes through the mast and is 
hed behind, 

The other yanishave holes through th 
omeach sideof their mast, through which a 
‘copper wire is passes! and clinched on the 
fore side, forming a parrel which can 
slide up and down the mast. In the 
center of each yard is a vertical hole for 
the halyard, and mear 
a vertical hole for the lifts and braces. 

‘The hole for the mizzenmast gocs 
right through the after deckhouse, and 


34 in. Tehind this another hole 34 in. 
in diameter to take the trysail mast, the 
upper end of whi ider the top 
‘and is held there with a small nail. 


"TRE pease ef and oom should be 
thickest about one third from the 
mast and should have wire eyes in the 
‘end, to slide on the trysail mast, 

1. cap, crosstrees, and another 


‘The material from which, these 
madle the easiest is celluloid about 
thick. ‘Suc ly be found 
ata ‘counter. A cap also will be 
needed on the bowsprit. 

Channels are necessary to keep the 
rigging from the ship's side. ‘They are 
strips of wood 234 in, long at the fore 
‘and main, and 134 in. at the mizien. The 
ower ones will be a full 34 in, thick, and 
the upper ones, Ma by 3 in. wide. ‘They 

glued close under their req 
tive moldings, with the forward ends in 
line with the masts. 

For the lower rigging (the shrouds), get, 
for preference, 
someNo. i8linen 
fishing cord 


diameter and = 
stain it black. Roy 


Setup one of mt 


hall $¢ ns blow 
thelower channel; 
jam the end of 
ond in this 
round tool 
anda touch of glue, 


TTUAKE the other end of the cord up 
through the half circle in the top, 
between the masts, around behind and 


down through the top again, to another 
hhole in the same side of the hull, in tine 
with the first, Where the cords touch 
the channels, file or ent a slot the depth 
of the cond to take them. Pull them 
dnt and fasten with another 
Do the same on the other 
pairs on either 
‘and two pairs 
With thin cotton frap 
(bind) each pair together under the top. 
Next come the stays. Fasten one end 
of a similar cord to one of the pair of 
eves at the forward «1 
Knotting or seizing (binding); pass the 
other end through the top around behind 
the lower foremast; carry the cord down 
to the other eve in the deck, pull tight 
and finish off. (Continued on page 60) 
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Reversing Locomotive 


Just like sitting at the throttle of 
the Twentieth Century Limited! 


are Tves inventions. Many of them 
are found exclusively in Ives Trains (the 
rs 


Ives Automatic Two- 
Light Target Signal 331 
(Por amy sie track) 


every, stage of its. journey. 
head!" a. signal’ warns suddenly. A 
touch of his hand, and the engineer stops 

touch, and the train 


‘You ean do all there things with your 
wronderful Wes Electric Tran, The Tees 


and sporting goods stores sell Ives Trains. 


Biggest, most interesting Train 
10k for boys ever isswed—FREE 


Teal good fun and realism} 


Ives Automatic Bell- 


Every up-to-date feature Light BanjoSignal333 


thing you wane to Know about electri 
and mechanical trains. Mail the coupon ‘ 
todas this wonderful avtomatic 

hanjostgnals 


Tue Ives Manuracturinc Corporation 
Eviahlshed 1868 


Holland Avenue, Dept. E4, Bridgeport, Conn. 


ES ‘«>°TRAINS| |°- 
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seat FREE 1296 Nek of ren Traine, taining 


However storms may 


interfere with travel, telephone operators art at their posts 


An Unfailing Service 


‘Asumxicans rely upon quick 
nication and prove it by 
telephone seventy million times every 
twenty-four hours. In each case 
some one person of a hundred mil- 
Jion has been called for by some 
‘other person and connected with 
him by means of telephone wires. 

So commonly used is the telephone 
that it has come to be taken for 
granted. Like the air they breathe, 
people do not think of it except 
‘when in rare instances they feel the 
Jack of it. 

Imagine the seventeen million 
American telephones dumb, and the 
wires dead. Many of the every-day 

-s would be paralyzed. Mails, 


telegraphs and every means of com- 
munication and transportation would 
be overburdened. The streets and 
elevators would be crowded with 
messengers. Newspaper men, doc- 
tors, policemen, firemen and. bu: 
ness men would find themselves fac- 
ing conditions more difficult than 
those fifty years ago, before the 
telephone had been invented. 

To prevent such a catastrophe is 
the daily work of three hundred 
thousand telephone men and women. 
To maintain an uninterrupted and 
dependable telephone service is the 
purpose of the Bell System and to 
that purpose all its energy and 
resources are devoted. 


American TrLepHone AND TELeGRapH Company 
AnD AssociaTED ComPANIESs 


IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOI 


WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 


Read interesting article on Page 4, 
“How $100 a Month, Invested Properly, 


Can Make You Independent. 


You'll Build It Better with a Boice 


‘No matter What you want In a teneh machina youll get IF with greler speed, seeuacy and econ Is 


antela S nea 


Aloft on Our Clipper Ship 
(nel tm me 

‘The main stay is carried to staples just 
forward of the forumest’ ‘The iniowen 
stay comes to the nail in the mainmast 
inte ote de ‘The re due 
stays the bro pasts of which ore fre 
(bound) together under the tops. 

Row sp the topenil yorus onto the 
topmasts, put the crosstrees in positi 
and set up the topmast shrouds. ‘They 
‘ean all be in one piece of cord, thinner 
‘than for the lower shrouds. 


Starting atthe “top,” reeve, the end 
through or e ‘in the rim; 
carry the ‘cord through the routes 


gether under the top. 


HE topmasts have a pair of back- 
‘stays on each side, set up the sane 
as the lower shrouds. 

‘The bowsprit and jib boom had better 
be set up next. Ship the bowsprit in its 
hhole in the bow. Set up tightly the two 

from staples in the 


fasten the shrouds (chain 
wir cy et these of the 
staples under the catheads. Put o 
eap and through it reeve ‘the 
‘with the inner en 

against the stem, Three-cight! 
shove the stem ac the two together 

Make a martingale 1 in, long and 

i cnmeter. Rather les than hats 
way from the lower end put a wire 
Uirough it, cut a groove at the end, and 
fat the top drive in w headless pin, the 
‘other end of which goes through a hole 
under the eap into the bowsprit. 

"Now tie a chain under the boom near 
the end, bring it down to the martingale 
and upto the boom again, halfway be- 
tween the first end of the chain and the 
ap; this should be tight when the mar- 
tingale extends down at right angles to 
the boom, Fasten the bight (oop) of 
another chain to ‘place on the 


martingale and bring the ends back to 
the ends of the catheads, 


ALL tis headgear canbe of rope, but 

looks much better of chain. Lengths 
‘of chain in different thicknesses usually 
‘can be found at notion counters in the 
form of cheap lavalieres. A better qual- 
ity is sold by opticians f For 


others considerably more. All chains 
should be painted black, 

the center of a light cord to the 

boom where the topmast stay comes 
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Really Well Informed? 


Test Yourself with this Famous Questionnaire! 


Craresue is talking about the fa- 
mous Popular Science Questionnaire.” 
In the panel is the list of questions of 
which the Questionnaire is composed. 
How many of them can you answer? 
These questions were prepared, after 
a great deal of thought, by a group of 
eminent scientists. Their test has be- 
come famous throughout the country 
asthe" PopularScience Questionnaire.” 


Like an Old-fashioned 
Examination 
May we ask you to make this test 
carefully, reading the questions slowly 
and giving thoughtto each one? When 
you cannot answer one satisfactorily 
to yourself, put a zero (0) beside it. 


On the other hand, pre yourself 
credit of four (4) for each satisfactory 
answer. Then when you are through, 
see how near you have come to making 
a mark of 100. 


This is like an old-fashioned exami- 
nation, but you will find it fascinating. 
The questions all have to do with the 
wonders of the world we live in. All 
can begiven quick and souiticcwact 
answers by any person of education. 

All of the questions in the famous 
“Popular Science Questionnaire” and 
many hundreds of others, have now 
been answered, for the first time, in one 
book—Twe Pocker Gutve To Science. 


poe 


All that you probably ever will 
want to know about science is 
told inthis one284-page book that 
will fic in your pocket or grace a 
Hoary sable, Curiosity-satisfying 
factsabout the world weliveinare 


madeinstantly available to you in 


‘simple question-and-answer form 
in Tue Pocker Gute To Scrence. 

You areassured of theaccuracy 
of the 


answers in Tue Pocxer 


The 
POPULAR SCIENCE 
QUESTIONNAIRE 


‘Test Yourself Now 


‘Shevene © doming trough t= 
9, What phil charges in our 
‘yar pratced By fear? 


13, Why docs heat expand things 
Teufel conence et 

14. Why does the moon appear 9 
change ts shane fom tone to 


24. How do the living clip ofthe 
ES theeneeersubhich 
domed i 

| 25 How ithe wend fae ewe 


Tora: Pencestace 


Gutpe To Science because it has been 
edited by Dr. E. E, Free, who has re- 
markable genius for condensing the 
known facts about scientific questions 
into easily remembered paragraphs. 


SPECIAL OFFER 


‘Tue Pocker Guipe to Science is not 
forsale. Itis offered to you without one 
penny extra cout, with a 14 monthe 
subscription to’ PoruLan Science 
Monruty, 

PorutaR Science Monruty “carries 
‘on" from where Tu Pockrr Guipe 70 
Science leaves off. Tw Pocket Guipe 
fives you all that the scientists have 
discovered up to right now—PoruLaR 
Scurce Moxruty will give you all the 
important, interesting and new discov- 
cries of science for thenext 14 months, 


Ietakes over 300 articles and pictures 
every month to tell the readers, of 
Porutan Science Monruty all that has 
happened in the scientific, radio, me- 
chanical and automotive fields. 


Your Name in Gold 


‘Tue Pocker Guipe ro Scarce is bound in 
beautifuldexiblefabrikoid. Wewill stamp your 
name in 22-carat gold on the cover of Tit 
Pooeer Gum ae no extra cost to you lt you 
te the coupon below immediately. 

‘We extend to you the Special Offer of a 14 
gente pubcriion to Foruuan Scrmet 
Mone (regular price by the month would 
be $3.50) with Tr Pocket Oume To Science 
~“all for $2.95, plus the few cents’ postage, 
if you are already « nubseriber to Borutan 
Scitner we will extend your subscription 14 
‘months if you accept this offer. 


In using Coupon please PRINT Your Name. 
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Designed especially for radio 


Carnet 


STORAGE BATTERIES FOR 
MOTOR-CARS AND RADIO 


POPULAR SCIENCE MONTHLY 


It doesn’t take a 
battery expert to 
buy the best battery 


Axroxe who walks into a radio store 
and asks for a PrestOLite Storage 
Battery is making as wise a purchase 
as any battery expert could make. 

‘The name “Prest-O-Lite” stands for 

corage tateries made by a company 
tat for more than twenty. years has 
rigidly maintained the highest sta 
ards of manufacturing skill and honest 
workmanship. 

PrestO-Lite Radio “A” and “B 
Batteries have been perfected espe’ 
Eully forraio usin ehe wees argest 
electrochemical research laboratories. 

They are not only made to give you 
long years of service, but they can be 
depended upon to deliver their rated 
ampere-hour capacities. These two 
qualities constitute the real measure 
of battery value, and hours of radio 
pleasure result. 

PrestO-Lite Radio Batteries are 
attractively priced from $4.75 up. It 
is unwise to take a chance on batteries 
ofunknown make. Ask for Prest-O-Lite, 


THE PREST-O-LITE CO., 
INDIANAPOLIS, IND. 
New York San Francisco 


nC Pr Cie 


Inc. 


CARTER 


“HI-OHM” Volume Control and Filament Switch 
Simplifies the operation of the the flament switch ia closed 
setand eliminates the ba 
witch. As soon as the 
is turned from “olf” position, 


‘and remains closed until the 


Aloft on Our Clipper Ship 
sia ows 0) 

liven ini thes tiga 
and beck to a daple just forward’ of 
the cathead, hauling tight and finishing 
tf pot a selsing around tn two undst 
the ermstrees 

A similar stay at the mainmast goes 
from the nail in the lower foremast roted 
the crosses and down to's bole sbaft 
the foretop. 

‘There is only a single stay at the 
mizzenmast from the masthead to the 
malotop. 


ITIP. the topmast caps and the top- 
fallant masts in the aame ways 
veas done for the topmasta, Put on the 
{opeallant yards, act up. the shrouds 
(Fig. 8), two on either side: fasten them 
tothe masthead with an overha koot 
set up the stays, getting them well tight. 
‘The ove at the foremast reeves through 
ane the boomin fastens to he hl 
pponite side Lo the topmast stay. 
Sus heal er ee abe ape taniov ee 
the plan (Fi 


rards, set up the back- 

do the mame with 
backstays and stays. 
tof rade taser 
cord, such as stout linen button thread 
cor bead twist, 

Take some stout needles about 114 in, 
long for the fore- and mainmast and 
drive the points in, to lie on the cross 
trees under the bights of the rigging 

‘These face aft at an angle of 
453 deg. from the center line of the 
mode. To) these acne the backstays, 
drawing them aft to even spacing. Pa) 
the neeles white, —— 

Rat 


steps 
the lower and top rigging. No. 24 cotton 
thread will do for th 
clove-hitehed to each 
‘ones, but this is rather clumsy 
and tedious for so small a model. In- 
stead the thrend may be threaded o 
needle which is passed through the 
«lin and out of the others. 

off to 

‘The rigging then is given a coat of t 
lack shellac or enamel, When dry the 
‘ends are cut off close with a razor blade 
to fine scissors. 


HE lifts to hold the yards horizontal 

are of cord. ‘They are passed up 
through one hole at the yardarm, hitched 
at the mastheads, and then exrried down, 
through the other yardarm, with small 
knots underneath, “Those for the 
-vards pass through Lhe holes at the sides, 
Of the caps. 

‘The topsail yard h 
dotted ines on the 
Fig. & but used, of course, on all yards 
‘but the lowest one on each mast) come 
up through a hole in the center of the 
yard, with a knot beneath; pass through, 

hole near the masthead. and go down 
to a double block about 1 in, lower th 
the top. A single block is made fast to a 
staple at the side of the deck, under the 

Thin (Continued on pope 93) 


vards (shown 
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Aloft on Our Clipper Ship 
(Cantina ram mae 28) 
through these blocks 
ind fastened off with a toothpick toa hole 
inthe topof the bulwark. At the foremast, 
thehalyard comes to the starboard side: at 
the main, to the port; and at the mizzen 
to the starboard agai 

‘The other halyards are similar except 
that two single blocks are sufficient for 
the topgallant, one for the royal. and 
none for the skysail. They come down 
to alternate sides of the deck, 

‘The blocks are made from boxwood or 
any ‘non-splitting wood; holly” answers 
the purpose well, Their shape is shown 
in Blueprint No- 88, ‘They should all be 
‘about as small as you can make them, 
fay in, forthe larger blocks and less 
for the others. 

‘The way to reeve the braces can he 
ween in Fig. ‘They ean be of thi 
head twist. Do not use cotton thread 
‘yout can help it, because it is hairy and 

wes and takes with the weather so that 
soon it is hanging slack, 


HE general idea of the braces is to 


raed that 


(without touching one 
as few bends ax possible on. their 
vay to the deck, where they are 
‘The lower yards should, if 
nants (see Fig. 2). Note 
mizzen yards lead forward to 
mast, the crossjack (lower mix 
jing to the wire eye on the main 


possible, 
have hai 


lower mast and down to the fife rail. The 
main braces start from the ends of the 
bumpkins. 


‘The inner ends of the spanker gait 
hang by a two-single-block tackle to the 
top. The peak halyards start at the end, 
pass through a double block at the cap. 
through a single block halfway out on 
iguff, through the eap block, and to 
handrail. A single Tine runs from 
the end, at either side, to the handrail, 
for the ‘vangs (steadying Tines), and an- 
‘other cord supports the outer end of the 
hhoom from the same place. 


‘OR sheets, the boom has a two-single- 
block tackle on either side, to staples 
the deck. It has topping lifts from the 
‘end through single blocks hung from the 
top, This completes the rigging. 
‘boat (Fig. 1) will be wanted 
fabaft the mai 


bout on ane side should be do 
(suet boat), andthe otber, sh 
sa are hun 
double. 
ie ends. The ends of the tackles are 
hitebed to one davit about halfway 
down, brought up under the boat, and 
hitched to the top of the other di 
boats should have seats, 
like, wars, ‘They should be white 
munwales. 
(Continsed on pope 95) 
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SEND THE COUPON 
10-Day Tube Free 


1000 m 


en told 


what they most wanted 
in a shaving cream 


Then we made this unique 


creation to their order—as a 


courtesy to us, please accept a full 10-day tube to try 


Genrunsen — 


We went great lengths to please 
you in a shaving cream. Then 
rained a great market as a result. 

‘rom the beginning, men by the 
thousands flocked t0 its use. 

Ve started by asking 1000 men 
their supreme desire in a shaving 
soap. ‘named four require- 
ments. We met them one by one, 
then added a fifth they had for- 
gotten. 

We tried and discarded 130 for- 
mulas before we found the right 
one. Ie required all our expert 
knowledge as. soapmakers—we're 
the makers of Palmolive Soap as 
you know—to meet those require~ 
ments. 


"sre ath hoe tr 


Now men tell us we have a crea- 
tion superior in 5 important ways 
to any other known. The coupon 
below brings you a 10-shave tube 
postpaid. Please use ic; let us show 
you what we have done. 


Five advantages 
1, Multiplies itself in lather 150 
times. 
Softens the beard in one minute. 
3. Maintains. its creamy fullness 
for 10 minutes on the face. 
4 Strong bubbles hold the hairs 
ereet for cutting. 
5. Fine after-effects due to palm 
and olive oil content. 


Just send coupon 
Your present method may suit you 
well. But still there may be a 
beteer one. This test may mean 
much ro you in comfort. Send the 
coupon before you forget 


“THE PALMOLIVE COMPANY (Dl. Cop.) 


10 SHAVES FREE 
and a can of Palmotive 
‘After Shaving Tale 
fe Puen Company 


erp rm Sea, 


iron The Palmatve Copan 
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“I could almost shave with this” 


I1’s the cutter of chromium steel 
from the Sargent Auto-Set Bench 
Plane. Keen. Edge-holding. Easy 
to sharpen when necessary be- 
cause of the exclusive Auto-Set 
feature. This permits cutter to 
be removed and replaced in a 
jiffy without changing original 
‘adjustment. 

argent Auto-Set is the most 
convenient all-round plane you 
Designed primarily for 
nal use, it has also 
tically welcomed 


SARGENT & COMPANY, Manufacturers 


[SARGENT] 


LANES 


Ss 
© Sits ie pr i 
Sinks the fed, Oye feud 


Over four millon patented Chaar 


Unity” Ask your denise he a 

‘bp, stad beventydive cents to 
"THE CHASLYN COMPANY 

4513 Ravenswood Ave. Chicase 


an 


| 


by manual training students and 
instructors and by folks with 
home workshops. 

Sargent Steel Block Plane 
should also be on every school 
and home work-bench for the 
smaller jobs and for finishing. As 
all Sargent Planes, its cutter 
is of chromium steel, placed at a 
Jow angle; itis particularly fitted 
for end work. See Sargent Planes 
at almost any good hardware 
store, and write us for interesting 
bookiet. 

50 Water Street, New Haven, Conn, 


Baer 


4 
coe TE EESB Ew ve 


MN... 
* 


| Aloft on Our Clipper Ship | 


‘The Sovereitn of the Sean under fll wi 
thoereph published in 1883 


cast from bronze or 
Thatnmered fro 
should be about 
ck is of wood, 
metal part is 
black. A chain should be fastened the 
hawsepipe with a bent pin, and to a 
ring, which is hung from the end of the 
Cathead, ‘The crown of the anchor slashed 
toa staple on the forecastle deck. 
A.short chain should hang from a staple 
the rudder and fasten to others under 
th 


aay be gilded. 
the house or 60 


and nailed two uprights shaped to 
the under side of the hull, with slots to 


take the keel. ‘These may be cut from 
templets IV and X, but will not come #0 
high. ‘They ean be quite plain or carved 


‘Make sure that the ship is 
n this and with a level keel. 
of the ship should be on both 
Jes of the bow just aft the catheads, and 
‘also bears the 
port of registry—New York, in this ease. 
1K sou area neat lelterer, paint these o 
the 


over the b 
drawing ink, 
final touch-up here and th 
lance aloft to see that al 
and shipshape, and your little 
Sovereign of the Scar is complete—a 
reminder of the glorious days w' 
nerica’s fleets were her pride and jo3 
‘hen these white-winged things of speed 
ml beauty carried her trade and her 
people, and bred hardy race of adven- 
turous’ men 


SAPTAIN McCANN is now at work on 

the fourth in the POPULAR SCIENCE 

| MoTHLy series of simplified ship mod- 
‘els. If you like to build historic ship 
| models, you have a treat in store. 
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allowing the 
Other opening 
When thoroughly drained, solder the 
Teaks and the punctures carefully, retest 
the float, and, if satisfactory, reassemble 
it, 
‘The deteriorated float shown in Fig. 1 
ig an extreme instance of float failure. 
Perhaps winter storage caused it to be 
attacked by rust. Averack showed and 
the finger of the workman went right 
through when he pushed on it a bit. 
ts appear to be perfectly good, 


Right Pliers 
for eal Job 


facies as 

Sclteny piles would be chrown on 
‘Their teeth and hy — 

fecth mip tight and hang on— 

ia = 
Thee wire cutters really eut—not only. Sele igr 
when new, but during many years of N° 336-6 io. 
Continued service. 


YOU need a pair of Kracuter pliers 
whether you use them in your work 


‘The motor was running very er- 
lly, "The car was coaxed along for 
o get to town. only to search 

new float or even for a 


PLIERS 
“Ask anyMechanic” 2%, 


saisis—sisin WM 


tank, inspect the me- 
of the float valves, 
and then reassemble 
job. Make certain that the 
vont hole which serves to veot the outer 
tank, so that gas may feed from it to the 
carburetor. is open. ‘There are eight holes | 
for the serews and one hole for the vent 
in each gasket and in the flanges. ‘The 
tank head has the vent in it running 
tothe air valve, (Continued om page 56) 
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Sluggish Motors. 


(Continued from some 25) 


as is possible in 
int will be blocked 


Carburetor floats some 
manner similar to the vacu 


be repaired and tested in the san 
manner. Cork floats fail at times, to 
‘Phe cork carburetor float illustrated 
Fig. 1 went entirely to pieces and hud to 
be replaced. Cork floats which are logged 
with gasoline can be baked and then re- 
shellacked, but it is @ task requiring pa- 
tience in baking out the gas or the float 

When a carburetor float. is logged the 
‘owner usually has an indication of the 
trouble, since the floor of the garage will 
show the leak 


A Flexible Sandpaper Block 


AREIATIVELY sworn 
Man-power rit scr ) 
rae y 
Four millions of the best man- 314 by Gin. orany 


AMER Ne ED HOE 


power of Europe perished in the 

Napoleonic conquests. Military | 

conquest is non-creative, while 
seatrasceas industry is always creative. 
Stthe enduring at. In the last ten years one American ———s 
tainments of fas — the General Electric How to Construct a Cork 
Company—has created machines eeneee ice Boe 
having a man-power forty times ty 
cResiety do more a great as that of all the lives 


snd better werk for 4 : 
ee lost in the Napoleonic wars. 
NY HANDY 


tools, equipn 
[Pe Wonderful Chemical) they last. 


& piece of poe sandpapering fat 
meee Ae mmtermng tet | 
Ladi eset 

wi eg 


ean build 
without spec 


A Free Trial will 
ae Can 
Conn 


paths suaygieg tetas 


A Lighter for the Fireplace 
OR lighting fires in the fireplace on 
lly fall days, a so-called Cape Cod 
Firelighter sometimes is used. ‘This coi 
sists of a clay ball soaked in kerosene. 
A substitute for it may be made by wind 
ing narrow strips of sheet asbestos around 
the end of a long steel rod to form a ¢; 
inder about 2 in. in diameter and then 
wrapping tightly with copper wire. Soak 
the asbestos in kerosene and use instead. 


of paper and kindlings—L. B. Ronsixs. 
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Let's Plan to Make Our 
Christmas Presents 
ID you ever stop to consider the ad- 
D ‘aaa of making, rather tin 
miying, Christmas presents? You 3 
lest money, you enjoy all the fun of con 


structing them, and you have things to 
give that are of greater intrinsic and sen 
timental yal 


‘Why not start now to make Christmas 
presents? The Home Workshop blue- 


2): ai se (No mn 
rniture of all kinds, and, perhaps 
shop 


Porvtan Scuzxex Mowruny for 25 
cents. The Editor will be glad to an- 
pecific questions relative to 


blueprint, or blue- 
prints, T have underlined below, 
which I inclose....... 


eesseevddddddsae 
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NICHOLSON 
FILES 


are the most necessary 
and versatile of tools 


In the thousands of factories manu- 
facturing everything from delicate 
instruments to steam engines, you 
will find NICHOLSON Files busily 
at work. 


In the repair and maintenance of 
these almost countless machines and 
instruments—there again you will 
come upon NICHOLSON Files. 


In keeping edged tools keen and effi- 
cient—once more NICHOLSON 
Files are depended upon for their 


quality and stamina. 
° 
sttlso, NICHOLSON FILE CO, 
Providence, R.1., U.S.A. 


SA. 


—a File for Every Purpose 
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November, 1926 


Sor action pictures — 


GRAFLEX 


With a Graflex you can “stop” the fying 
feet or hurtling ball. You can be sure o} 
pictures that are sharp, spirited—and the 
method is easy. Watch the action in 
the hood, trip the shutter at the thrill- 
ing instant. You see that focus is right, you 
see what the view includes. 


Shutter speeds range up to 1/1000 for open 
vaeranorren, scenes and down to 1/5 for shade. 
meric And the big lens lets in plenty of light. 

The 314x44 Revolving Back Graflex, Series 

C, has a Cooke Anastigmat f.2.5, over three 
Awew oon, times as fast as the fastest lens previ- 
is ously offered. With this new camera, 

appr detailed pictures are obtainable even 

in dull light. Price 8260. 


Other Grajtes cameras as low as 858.50. 
Vivit «dealer or write to Rockestr 


‘Made by The Folmer Graflex Corporation, Rochester, N. Y. 
For sale ty Eastman Kodak Company, Rochester, N. Y. 


“B POWER UNIT 


° 


Dalers the proper vagy a ll ines 
qurhliae of Pie. "Se 


Made for Boys 
who want to be manly 
in their first long trousers. 

sports ask for Knicker Boston. 


Frost Company, Makers, B. 
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day constructed to 
ia 


Tia ome Won 


A Match-Holding Bird for 
Your Smoking Stand 


By F. Cuarke Hucues 


‘A gucer biod is 
tmatches in place 


ccm, with itsen 
‘and wing feathers 


Tr wise and useful pelican—or is it 
dodo bin? is easy to mak 


groove should be one half ax deep ast 
thickness of an ord hen match, 
when the parts are glued together 
so that the grooves coincide, tle holes are 


of the bird's body, the front 
‘ew nods Sagram on square fo enlarging 


all ready for the matches, except those for 
the two wing-feather matches, Open slots 


hold them in place. 
‘wood to each foot 
hase. Carve the body and 
feet, fasten on the oval pieces of sand- 
paper, and finish with bright enamel or 
lacquer colors. icated in the upper 
ilustration, Finally, glue a piece of felt 


November, 1926 


WAHomewwo o 


A Shop in 4 by ! Feet 
(Continued from page 8 


ready and warm in winter when T came 
fhome rather tired out with teach 

Strange as it may seem, in this tiny 
shop were the following Uh 

Facing one of the windows was a.com- | 
mon kitchen table, made into a bench 

numerous took racks om each sce. 
On the extreme right-hand of this 
table was mounted a small polishing head 
aud counterat aged up with an a 
machine wheel for a drive, under 
the table. 

On the left-hand side of the table was a 
homemade soldering stand made of two 
sual aged pulley ad in pie late, 

mgasa base. Tot 


holding bi 
and heat 


Over U sre were tool 
supply shelves up to, 


just below us 
fort, and Tw 
uch noise, “Mo 
fittings were cut to length before being 
Drought in the apartment and. then 
serewed together to do away with the 
noise of nailing. Tt ishing. 


if necessary. 

On the ‘side of the shop oppo 
door was a small speed lathe which was 

‘completely fitted ot 

cchuicks, and the like. 
table was mounted a fair-siaed hand 
printing press. On this we did consider. 
making most of 


ing things in t 
i-horsepower sus 
cooled. This ran 
than a sewing mac! 
there was a great de 
exhaust. Now it happened that we lived 
in that part of town where it was the 
for most of the housewives to set 
their cooking pots on the window sills to 
‘cool, ag a windy night and falling pots | 
testified, Mostly these pots sent. off | 
clouds of steam when cooling, so I set up | 
ing tendencies of | 
T took an old 
Cooking pot, knocked a hote in it for the 
exhaust pipe from the muller, set the pot 
on the window sill in the approved fashion 
ofour neighbors, wheretoall appearances 
it was an innocent pot forever cooling off. 
hody ever caught on. 
‘The floor plan of the apartment shop is 
shown in Fig. 2, (Continued on page 100) 
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A New Handy Tool 


—for Home, Garage, 
or Shop 


Handy Block and 
ay Clamp No. 751 


This Handy Block and Clamp No. 
751 has hundreds of uses around the 
home, garage, or shop. You can use it 
as a V Block and Clamp for holding 
round work firmly for drilling, milling 
or grinding. You can use the Block as a 
vise for holding rectangular stock to be 
filed, countersunk or bent. The smooth 
flat surfaces may be used as anvils for 
riveting and similar operations. The 
holes in the block permit drifts and 
drills to project through the work being 
held. 


‘The Handy Block and Clamp will be 
found the handiest tool for many an 
awkward job. You'll find new uses for 
it every day. 


‘Ase your dealer fora free copy of BROWN 
& SHARPE Small Tool Catalog No. 30. 
Keep it in your kit to use asa reference when 
baying tools. If your dealer cannot furnish a 
copy, write us direct. 


BROWN & SHARPE 
TOOLS 


BROWN & SHARPE MFG. CO. 
Providence, R. L, U.S. A. 
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MILLERS FALLS 
Electric 
Drill 


HIS. new i electric dill placed on he 
marker by Millers Falls Company dut- 
‘presen year hat rented ah un- 
‘mount of favorable comment from 
the consuming rade. 
The experience of nessly slaty years in 
mnaking of high quality tools, including 
and nd. brease drill has been incor” 
ated in the manulacture ofthis él 
oma performance standpoint we Wwel- 
come the most severe test 


Rugged construction; Jacobs heavy duty 
chuck, heat treared allay steel gears: pis- 
tall brushes, Universal motor; a design 
that feels right in the hands weighs 5! 
pounds. 

Askyour hardware,mill supply or auto ac- 
‘cessory dealertoshow thisnew tool toyou. 


MILLERS FALLS COMPANY 
Millers Falls, Mass. 


Wanegn serect 980. Clinton Street 
Ns Yor Stitses 


faafotres of Mecham! Tous, Hock Seve 
Memon i roma Tool 


MILLERS FALLS 
TOOLS 


© 
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Football Marker Shows 
Progress of ‘‘Downs’’ 


By Haroun J. MacDoxa> 
‘New York Military Academy 


NY. young foothall fan can win the 

esteem of his team and the game 
officials by making a “down marker” 
like that illustrated. 

‘The marker is used by the head lines- 
man, who strikes it in the ground at the 
place the ball is put in play and turns it 
so that the number of the “down” is 
facing towards the officials, The officials 
and spectators are able to see what 
down’ it is and then can judge easily by 
looking from the marker to the yanl- 


Morker indicates what “down ta and bow 
{the ball oust goto make a "Aewe Gown 


sticks how far the ball must be carried to 
make a “first down.” 
Tt is easily constructed out of a piece 
of pine 4 by 4 by 6 in, and an old broom- 
stick about 40 in. long. 
Find the center of each end of the 


ck, cut a }j-in, shoulder all around, 


‘and sandpaper from here to the top. 

Drive the atiek into the block up to the 
alder. 
it. 


‘Sharpen the other end to a 


and wound with adhesive or 
friction tape. 


A Shop in 4 by 7 Feet 


(Continued fom page B03 


‘mounted between the 
Figure 3. (below) 


's the south 
elevation of the apartment shop. ‘Two by 
four planed timbers were secured to each 
bench and screwed to the sides of them as 
‘shown, so that these uprights were about 


Lin, away from each wall. To these up- 
rights were screwed all closets and shelves, 
to avoid marring walls and woodwork. 
For recreation I made many things— 
thermometers, hygrometers, and an aner~ 
cid barometer. ‘The metal for the vacuum 


chamber for the latter was spun on my 
lathe, but the air was exhausted with the 
help of the physies department at college, 
Tmade several steam engines and once, 
for a dinner party we were giving, I de- 
vised a table fountain with a real little 
power house under the table, Tn it were 
the motor and pump driven by a small 
storage battery, which also lighted up 
the power house. ‘The fountain was quite 
8 decorative afar with a basin tad of 
‘an English pie tin painted blue, In this 
were goldésh, and about. the fountain 
there was.a garden effect of seats and box 
bushes. ‘The pump, though elficient, 
leaked as all toy pumps do, and, as T had 
used a green blotter for grass under the 
power house, the blotter beca) 
‘what damp. The green color 1 
dress of one of the beautiful 
dinner, but it was a good fo 
Here, too, did muchti 
‘model steam locomot 


‘afamouscellist who would always bring his 
thick gloves along to handle hot steam 

"Though much of the work done in this 
tiny shop wasfor recreation, did many a 
piece of real work in it, and my tin ean 
toys were invented there. ‘Those toys, 
Tam happy to say. helped many 
wounded soldier back to some measure of 
happiness and occupation, 


Next month, in the last of this series 
of articles, Mr. Thatcher will tell how 
he makes his famous tin can toys. 
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Sleeve Bearings Save Work 
for Amateur Mechanics 
By Howagp Greexe 


'HE sleeve type of bearing is one 
wuch as it might 


properly 
can be kept well lubricated. 
‘A grinding head whi 
ile will serve to 
standard itself can be made of cv 
rulled steel heavy enough to have there 
uisite atiffnes struction is such 
rill be a good deal stif- 
et than the same thickness of metal with 
ordinary journal bearings. ‘The steel is 
ent and riveted as. shown, and holes 
dried in the feet as may he necessa 
holding-down serews. 


and provided 1 
with two nuts 
and two collars. i 


A length of 
weal shafting oF ce Pr aun 
drill rod is thread- 2 od 
ed at both ends (== Uae 
=U 


ped on one side 
no that one end 
of the shaft ean 


Typical example of 
fim seeve beating 


hich trouble when nece 


pose is the bron 
cored bars for 
cother bushings. 


HE sleev 
exact fit 
pulley aud 


drilled and reamed toan 


the driving 
y wheel mounted upon 
mnt way, Care should be 
taken to have the ou 
centrie with the bo 
the emery wheel will not run true. ‘The 
Tength of the sleeve is equal to the dis 
tance between the inner faces of the col- 
lars pinned to the steel shaft, 

‘A somewhat simpler way of mounting 
the shaft is to slot the standards down 
meet the holes and insert the shaft by 
simply dropping it down the slots with the 
collars already in place and pinned, and 
then tighten the lock nuts. In any ease, 
use stout pins, as they have to take the 
pressure of the 

While 
and an 
Brae 

od lubrication system 
Si ioles and wie, aw sh 


dinary oil hole with a spri 
yy be used, a particular! 
y be made with 


All Steel | 
Mitre Box 


NsdIZ85) 


So Easy 
to figure any angle 
with this mitre box 


Write for this 
FREE BOOK 
of good tools 
ur Catalog No. 16 pic- 
tures and describes the 


Goodell-Pratt 1500 Good 
‘Tools. This book ie valu- 


able to the handy man 
‘and home mechanic. It's 
free. Write for it now. 


HIS Goodell-Pratt Mitre Box figures your 
angles for you. Not merely 43 and 90°, 
but any angle you want. 

If, for instance, you want to cut a beam or 
rafter to rise 4 inches to the foot, just set the 
indicator on the scale to 4—and you're all 
ready to saw. 

Simple—quick—accurate. Saves you time 
and trouble and possible mistakes. No skill 
needed to use it. 

No, 1285 isall-steel—the only all-steel mitre 
‘box made. It is trussed like a steel bridge. It 
won't bend or break. 

The bottom plate is scored, so your wood 
‘won't slip while you're sawing. Both length 
and angle attachments provided. Fitted with 
first quality Back Saw. 

‘You won't know how easy it is to cut any 
‘angle with absolute precision until you try 
this No. 1285 Goodell-Pratt all-steel Mitre 
Box. It is sold by good hardware stores. Its 
price, complete with 28 x 5 in. saw, is $27.50. 


GOODELLPRATT COMPANY, 
GREENFIELD, MASS., U.S.A. 


TeTimniths, 


MAKERS OF MR. PUNCH 
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GOODELL PRATT 


1500 GOOD TOOLS 
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Contentment 


in Every Draw— 
Cards or Tobacco 


A new slant on pipe-smoking contentment 
is brought to light by Mr. W. H. Doughty, 
‘a furniture dealer of Greenville, Tenn. 


Read what he writes: 


{ara & Heo. Co, Richmond, Va 
My den 


M ee 
ita my stions = Whee wining, 


fre the ool flloe™ WI ‘. 
Gi, the ete 


oatar up to Me. uation 
isnt Salo ny er 
{ile Etre har ae 

Bisco Tenoce, When t 
Pet Sis 

el mit con ee 
Alew-whet er Co ara 
‘The eit ting I vidal the. Mason 
cute ets Sh aha sat 


W.H Doughty 


Lotus send you 
fee samples of Edge 
worth so that you may 
Dut it to the pipe test 
IP you ike. the  sam~ 
ples you'll ike’ Edge 
‘worth wherever and 
Whenever you buy” it, 
for it never 

changes in qual- 
ity 

Write your 
name snd addrena 
to Larus & 
Brother Com- 
pany,10-W S2ts 
Street, Rich 
mond, Va. 

Well be grateful for the name and ad- 
roa of your tobacco dealer, too, if you 
care toad ther. 


Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Poth Edgeworth Plug Slice and Edgeworth 
Teeady-Rubbed are paced in. small, pocket- 
ize packages, in handsome humidors hold 
ing a pound, and also in several handy in- 
between sizes. 

To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus é Brother Company will gladly send 
you prepaid by parcel post a one- oF two- 
dlozen carton of any size of Eadgeworth Plug 
Slice or Edgeworth Ready-Rubbed for the 
sine price you would pay the jobber. 


{szrpraioene non RY A. Richmond a 
the Edgeworth nation, Wavelength 238 meters 


POPULAR SCIENCE MONTHLY 


Toy Parts Used in Making 
a Light Fret Saw 
By Ernest Bape 
MAKE a light fret saw with motor 


drive is not dificult. ‘The one 
illustrated has given surprisingly. good 
service for a long time and is admirably 
adapted for all kinds of fret saw work— 
making toys, games, puzzles, inlays and 

mmarquetey 
‘A pair of rectangular frames of equal 
size are so fastened together that the 
vertical one lies in the center of the 
Horio coe the cote the ve 

square, a table is firmly fasten 

The frame ‘must, of course, be igi 
whether made of toy construction parts, 
‘shown, or of woolen strips. 


ble frame carrying the saw is 
just as wide as the main vertical frame 
but only half its height, ‘The four outer 


‘A rectangular (fame, driven up and down, 


For raising and. low 
frame, two long levers eo 
vertical rod or strip are required. 
fulcrum is located on the main vertical 
frame at about one quarter the distance 
from one end. ‘The movement is. pro- 
duced by a short strip attached to the 
lower lever and to the outer rim of a 
wheel, which is rotated through the 
medium of a belt and a set of reducing 
sear machine mutor 
provides power. In this way the circular 
movement is translated inte a perfect 
up-and-down motion. 

‘the center of the movable 
frame is the saw. which receives its 
tension from a stiff spring or tex 
screw located on the upper part of 
frame. "If desired, a guard can be 


blades, which are often called 
coping saves, can be purchased in various 
sizes and widths at hardware stores. 


A Home Workshop Is an Asset 
HE Home Workshop Department of 
Your magazine interests me very 

much, A home workshop is an asset to 
any home or farm. I regard myself as 
fortunate in having one with a good set 
of tools. —W. H. McK., Sibbald, Alberta, 
Canada. 


Ship Model Making 


How to Make Worth While 
Models of Decorative Ships 


By Carrare E, Ansitace McCann 


A practical book which tells how any handy 
Boren Sag aly oes of a Pieturesaue 

jarbary Pirate Felucca and a Beaytifal 
‘Spanish Treasure Galleon. 


Ship Model Making gives full-sized draw- 
ings of every part required. This book 
describes how to make the models, what 
materials to use, how to fasten together and 
‘color them, how to make the spars and rig 
the ships. "You do not need to know ships 
to make these models, the book describes 
‘everything in detail, but you may use your 
ingenuity and artistic sence in decorating 
land can make them larger or smaller than 
the scale given. 


Profusely iMtstrased—Scale drawings 
Price, $2.50 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York Cley 
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Making an Auto Look New 
‘cumiaecece 


ing 
up a five-cent bar of a popular brand of 
floating white soap and dissolving it in 
gallons of hot water. By dipping 
Sighth size sheot‘of No. 00 water sand- 
paper—that is, sandpaper made to be 
tne either wet or dry thissonp sol 
tion and then sanding the old finish, we 
were able to cut fast and clean. 

T explained to Dan the necesity of 
working carefully around the moldings. 


fixtures and handles, although we took off 


‘of these as we ly 
‘We worked until everything was 

lass smooth, We gave especial 
fention to several sags left in the old 
inh, ince we kinew that traces of these 


tall sawhorses 
for water san 


water and grit from g 
hearings. 
Suida’t it be w good th 


with gasoline to get off the 
before we sand it?” 
“NO. Dan, it wouldn't, T was 01 


arcu about that once and got 
ito a peck of Goble: Tce hat he | 
olin spreads n film of oil from the 
tinder side allover the top tobe varnished 
tind ne amount of sanding or scrubbing 
wl take i off. “When it came time to 
Tarnish the hood, the enamel sippat and 
cree atthe od oe | 
ipped ina hot caustic slution clear to 
Metal "Vora ob ike tal tat 
necessary is to clean and sand the 
Side very earful 


We then continued with the soup solu 
tion and sandpaper, taking special pains 
‘not to cut through to the metal on door 
edges and moldings. It seemed best to 
Sand in straight lines, parallel to the floor 

3}calthough (Continued on pope 104) 
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Seldom counted in— 


often counted out — perhaps it’s comedones* 


Dinners, dances, theatre parties— 
such social activities were seldom 
Dick's. Erenings usally found him 
home, alone. Dick couldn't under- 
stand why Tom got so many invita- 
tions — while he got practically none. 
Not for a moment did he guess that 
the reason was... . .comedones, 

A great many young men suffer 
from comedonescomnmonly called 
blackheads. Skin can’t be clean-look- 
ing, fresh, wholesome, if these dis- 
figuring formations are present. 

‘What's more, you may not even be 
conscious of comedones. But your 
friends notice them. You may wonder 
why invitations become fewer—why 
friends—girls in particular—seem to 
avoid you. You may never guess. 
Pechaps it's comedones. 


Pompeian Massage Cream helps you 
‘overcome comedones. It gives you 
a clean, clear, ruddy complexion, Ie 

into the pores where comedones 
form, rolls out all dirt and oily secre- 
tions, and stimulates a healthy circu- 
lation, keeping skin clean, pores open, 


Try this treatment 

‘Afiee you shave, spread Pompeian Mas- 

© Cream generously over your face —and 
‘ak Contioge to rub und the cream rolls 
‘ou. Note how dark the 
ream looks, That's the 
Sire chat was in your 
PNG need 19 h 
airy shin. Don't tet eS 


somudons orm, Use 4) 
ompelsn Massage | Red // 
Cream every day. At ay 

ca by. whole: oY 


ace 


SEND FOR 
10-DAY TRIAL TUBE 


For 10e we will sed 
special al tbe 
Containing suficent 
cxeam for many de- 
Tighefal massages. 
Posiciely only one 
[ses fy 

on this exception 

‘fc. Use this cou 
pos now. 


Tra of sign ad send 


Dep. 53. Cleveland, Oba 
Gentlemen: I enclote a dime (0c for a special ial 


tube of muamge cream. 
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“It’sa ‘Maydole” 


A man is just as proud of his hammer 
‘as he is of his most expensive tools— 
when it’s a Maydole. 

‘The Maydole Hammer is the result 
of more than eighty years devoted 
exclusively to fashioning fine, strong, 
beautifully balanced hammers. Only 
selected tool steel—press-forged— 
and clear, second-growth, air-dried 
hickory are good enough for the 
Maydole. 

Ask your dealer to show you a 
Maydole in the style and size you | 
want. And write us for useful 
Pocket Handbook 23 “B. 


The David Maydole 


Hammer Co. 
Norwich New York 


Making an Auto Look New 
(Continued 100) 

‘small panels between doors were run up 

and down, and the cowl up and over. 

‘As fast as the work was completed— 
cowl, doors, side panels—it was flushed 
‘off with the open end of the hose and then 
chamoised dry with wash leather, which 
had besa sloped in cold water and wrang 
out as dry as possible. A really dry 
chanics will not 'absorb water. 

By this time the putty-glazed spots 
weber, so thst wocouldl ent them dowa 
with the paper and soap solution until 
they, too, were level with the rest of the 
surrounding surfaces. After that the hose 
and chamois were used as before. 

“Weren't these lens frames nickeled 
once,” asked Dan, “even though they are 
black now?” 

“Right you are, Dan, ‘The nickel is in 
good shape, too. Take them off and clean 
‘off the enamel with varnish remover and 
‘some scraps of rag so as not to scratch the 


then rub to a brilliant luster with a fresh 
rag wet with denatured aleobol and dipped 
indry rotteustone. When the frames are 
polished, . 
avoid touching the meal with 
‘your fingers, or marks will develop under 
the wew coat of clear lacquer. ‘There, 
that nck sa good as newt, Set them 
aside on thi 


‘was to sand the wheels. 
ly jacked up the frame 
lorage horses and taken 
tires. We used a fine s 

cuffed off the wheels as 8 poss 
ble. Then Dan flushed them with the bose 
sand dried them with the chamois, 

‘While Dan was washing the wheels, T 
sanded down the enamel on the radiator 
shell and bumpers so that they, too, 
could be treated toa coat of lacquer along 
with the rest of the job. 

‘ow wecan take ita biteasier,” said 
to Dan. “Suppose we lacquer the lens 
frames frst, since the brush is clean and 


| fit for clear lacquer, For this work we 


had better use about one quarter thinner 
so that this one and a half inch fitch brush 
can flow out the lacquer smoothly and 
freely (Fig. 8}. See what a fine job Unat 


“Se the body is drying ready for 


lacquering tomorrow, we can dust of 
the top of the ear (Continued on poge 105) 


WINTERS. 


A compact and efficient electric | work 

ahop forthe tan who loves to make a 

frente handiwork. Driven by the famous 
i-Way Motor which is interchango- 
‘among. 


8 Motor Driven Tools 


ete eres fot 


the'chipe fying in five 


‘aperie 


Only $10 Down 


Que terature covers tow 


WRITE. 


maa 


Bes reNemeiTol Compan 


eonger, Dept 1). Pave pend ie parteylare 
tut fda fre tial, Ee Wlue-prit sd 10 
vo pay 
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Old Laths Converted 
into Flower Boxes 


ANY of 

‘the prod- 
ucts of our home 
workshop are 
the result of a 
development of 
an idea, rather 
than the execu- 
tion of a definite 
lan. Do we ful- 


# are descriptive of some really deco- 
rative porch boxes, easily made of old lath, 
Nailed as they are ended, the pieces 
‘rigid 
9 WORE oF UH protecting case for 


‘BASEBORAD, "THK 


Howe the inte are 
stoned together 


Making an Auto Look New 
(Cone om se 18 

and apply & coat of Inequer top dressi 

# ience has beer ‘that the cheap 


is applied with a glove faced with a clean 
wool fleece, but if you prefer, you can put 
ith a brush (Fig. 4). 


‘Start over in the middle of the top and | 
brush down thro parallel to | 
the ‘aleft to 


right stroke from the raw surface to that 
just painted in order that the brush stroke 


may be properly ‘feathered out” and not 
show laps. You go ahead with that work, 
Dan, while Ido the wheels. If you have 


the time, dress the cushions and seats, 


too. 

‘On the wheels T used a 1}¢in, full 
chisel fitch brush and found that the black 
Incquer produced a fine, smooth job be- 
cause of its self-leveling properties. ‘The 
strokes were started from each end of the 

ce and carried toward the center and 

ye work was carried around each seg- 

ment of the felloe as fast as the spokes 
‘were completed (Fig. 5). 

‘Almost before we knew it, the five 
o'dock whistle was blowing and work 
must stop. 

“Not a bad start, Dan,” I said. 
“Sprinkle the floor and sweep clean, 
‘Then tomorrow we can come over and get 
our main Inequer work going in good 
shape.’ 


‘Next month Mr. Waring will tell how 
he and Dan finished the job. Instruc- 
tions for lacquering woodwork were 
given in the August and September 
issues. 
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DOOR CLOSE 


Ww 


As the door is opened the power of a highly tempered steel spring, 
is stored up, waiting to be released. When your hand lets go of the 
door-knob the spring unwinds, promptly starting the closing action, 
which is controlled by a piston working within its cylinder against 
hydraulic pressure, 

‘Make your doors complete in their functions. Enjoy the com- 
fort of knowing that they will always close gently but surely— 

‘and always under perfect control. 
Write for our booklet, “The Silent 


Doorman.” 
The YALE 


THE YALE & TOWNE MEG. CO. 
Stamford, Conn., U. 8. A. 
(Canadian Branch at St. Catharines, Ont. 


iv 
) 


YALE MARKED IS YALE MADE 


=. qe 
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look around for 


L 


Ever notice? 


SOONER OR LATER most men reach a point, 
in everyday matters at least, where price 
is no longer all-important. They begin to 
“something better.” 
it is by no means an accident that just 


at this point so many men turn to Fatima 


What a whale of a diference 
just foo cents make” 


And 


Licoare & Mens Taare Co 


‘See New Financial Department GETTING AHEAD? 


on Page 4—front section. 


Read the advertisements on Pages 134 to 
167 this issue if you want to get ahead. 


ounors ayaa vORR 


This Toy Dirigible Looks 
Astonishingly Real 
By Dona W. Crank 


—— 


So realistic am airship am this will delight 
fay cud, yer it cam be built quite suai 
mine 


Tintire dette Ut wit ive too 
‘children much pleasure. 

‘The framework consists of five heavy 
cardboard formers, octagonal in shape and, 
votched at the points to takelong strips of 
34 by 4 in, wood, ‘The nose. and tail 
cones are whittled from soft pine. The 
cabin is of thin metal tacked around 
‘wooden bottom cut from cigar-box wood, 

“The motor gondolas, of which there ure 
two, are shaped with a pocketknife and 
sandpaper and are fitted with metal 

peers. 

‘The frame is covered lengthwise, one 


“a 
abeggve “tags UY? 
Su, Sie at 
Cp Lomtentinie 7, 


* Ube Katee SECTOUL VEN 


oe 


ea | 


ow framework i assembled; the cabin and mo 
tor gondolae;® tuggestion for mooring. masta 


section at a time, with tough paper or 
thin cloth, well glied on, 
By concealing the mooring masts be- 


appear to be flo 
its own power. 
the propellers to turn realistically, 


A Non-Slip Miter Box 


UTTING a large number of pieces of 
‘wood in a metal miter box is tiresome 

because of the tendency of the stock 

to slip, ‘The work may be made easier 

by gluing or ce- 

menting a strip of 

sandpaper oF 

ery cloth to the 

bed of 

box, 

‘This applies to 

bothsplit and one- 

piece bottoms — 


FW. Hawes. 
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On the Trail of a 
Burned-Out Fuse 


By Groxce A. Wittovcuny 


Supersisor of Electric Work, Ardbwr Hill 
‘Trade School, Soginaz, Mich. 


“OU bet Tm thros 
trying to tinker around with lamps, 
flatirons, or anything electrieal for me 
Jack Rice, my next door neighbor, was 
so emphatic about it that I could not help 
sin 
‘What's the trouble?" T asked. 
“The wife wanted me to wire up a bed 
lamp she had just decorated with a fancy 
shade. T did a fine, neat ob of ‘The 
‘only trouble is that the lamp won't light. 
Neither will any other lights in the bed- 
room, sewing room or hall.” 
“What you did was to blow a fuse in 
Us rei eng to those roms and the 
‘i 
How d 


Ido that?” 
ng the wires in the cond 
p to touch each other, Per- 
t off too much covering or 


‘Alamp placed in one receptacle of fse 
hoc adjacent recepeacie then ued 
for testing ‘te many fonen mu necewnry 
didn't, remove the excess wire after you 
‘nde the connections, You'll find a short 
circuit somewhere, First we'll disconnect 


it would have been no trouble tore: 
place the useleas fuse, but there were few 
tls, The fase blocks were not labeled or 
charted in any way. It would have taken 
some time to discover the fuse, as is s0 
Gften the case, if we had not gone about 
the matter systematically, 

First we turned on a light in the living 
room so that electricity would flow in this 
cireuit, which wasall right. ‘Then we took 
‘ bulb from a fixture and went to the 
cellar. 

‘The idea now was to try the lamp in 
place of various fuses in the fuse box until 
It lighted. We should know then that we 
hhad it in the living room circuit. ‘There 
were two advain- (Continued on page 108) 
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Ie 


Handiest Tool in Your 
Work Shop 


cr sunken 


Pa 


Recipe for making 
LePage’s Gesso 


To Mure pee con 
Toles dite 


jieraetreacctas 


Nem, 


Cay. 


Tae form Bt 
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Something NEW 
These new 


LePage’s Books 
will show you 


how to make 
better 
CHRISTMAS 
GIFTS 


OW withthe coming of the holiday, 
silt'making season, when the man 
; ‘home workshop especal- 
enjoys his hobby" of malting. tse, 
cteal pita that can be used and 
Eppreciated by everyone in his home— 
gqume these two NEW LePage's Craft 
Hooks to show you how to mace better 
Christmas Gifts and, how to improve 
Your craftsmanship. ‘The titles of these 
wo. books are, 'LePage's. Prac 
Sargestions for the Home Workabo, 
fad" LePage’s Gesso-Cratt Book. 
rally when yt tall the making of 
ids he's bride nok tigen ot 
Sat fog want tocar Se ttf 


rand Denny: Foe pif oars 
The one cl hon, pad the oe 
i 


rllreanahi 


eet 
forthe ripe Eat 
Bee ment pets Lnpacaae Sk 
an be htinpere lane’ patted ae 
a ae, prs ai 


Send 10 cents for these 
NEW LePage’s Books 


1gBase's Gem. yor ned 
hae sepa eit: 


coapun now oo that ys wnat forge 


[E AAGE’S 
GLUE 
Bottles,Tubes,Cans 
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Make Their Mark 
and Toe It! 


Machines will do the 
Best they can do—only when 
cheiko ley ly Corre 
They make their mark 
ie pisdictioerspend . aad 
“toe the mark"—only when 
watched by Counters. 
You can hold them to 
their given capacity, and 
straightway develop grealer 
capacity, by perfecting those 
nical features which 
“COUNT” on your 


TTT 


COUNTERS 


‘Thelarge Revolution Set-Back 
‘Counter below records the output of any 
machine where # shaft-revolution ind 


‘Sets buck to ero from any 
ing knob once round. 5 


fatto tovgare whet 
Pe withfour 
$1000 subject to dnc 


than, onechalf size. Set-Back 
Ratchet Counter, to record ree 
movements as on presses, $11 
‘Smaller counters from $2 up. 


Speed Counter 


Here's the handiest instrument 
for finding. revolutions-per-minute of 
shaft o flywheel. You hold the tip ofthe 
Counter against end of revolving shaft; 
tly when the secood hand of your 
ts to O; release pressure when 
i A spring clutch control the 


ot 
‘ist 


i (Cut teas than ¥ aie) 

| The Veeder Speed Counter enables you 
to keep motors, engines, generators, line 
shafting and machines operating at efi- 
lent speeds. Price, with two rubber tips 
(csillusteated), $3.50, 
FREE—We'll send you the big 
Veeder Booklet. Shows count 
ere for all machines and de 
Selopment-work. Write — 


The Veeder Mfg. Co. 
44 Sargeant St. Hartford, Conn. 
Sd 


Hext mont 


"A Rack for Files, Cold 
Chisels and Punches 


"THE home mechanic who is prod of 
his collection of files, cold chisels and 
punches and wishes to keep them in such 
onder that the right tool may be selected 
intanty can construct serviceable and 
gocrl-looking tool rack as shown below. 
"The rack for chisels and punches con- 
sists of two wooden brackets and three 
strips about 34 by I in. in cross sect 


‘Two of these strips are clamped togethe 
‘sawed out to suit the various t 


events the tools fro 
wallboard is prov 


On the Trail of a Blown Fuse 

« 

tages in this, We could later make a chart 

and show the location of the living room 
fuses in the box. 

move the other fuse 

block s0 as to use its receptacle f 

fuses as we pleased 


el from page $07) 


testing 


e box, 
in this 


jacent lamp Ii 

discovered theft 
has been burned out by Rice's faulty wir- 
ing; at the same time, we had located the 
position in the box of the fuses in the bed- 


a lange fuse 
‘My only sug- 
otona wooden 
stand on a chair or a box 


gestion is that, if yo 
platform, 

when you change a fuse, to keep you off 
the ground. Another safety measure is, 
to open the main house switch every 
time you screw a fase in or out.” 


How to prepare a detailed fuse chart 
ill’be explained by Mr. Willoughby | 


November, 1926 


PLUMBING 
and HEATING 


‘Are WARRANTED— 
Absolutely Noiseless © 
Permanently Accurate 
UMHS Dependable 7 
Write us! 


ARTHUR H. LYNCH, Inc. 
‘Manufacturers of Radio Devices 
Fisk Bidg., Broadway & 57th Street 
‘New York, N.Y. 


Write Today for Our 
84-Page Catalog of 
RADIO BARGAINS 


RANDOLPH RADIO CORP. 
Dets3i "CHICAGO, IL 


180 N-UNION AV. 


See New Financial Department. 
on Page 4—Front Section. 


© This seal on a radio, tool or ol burner advertinemant slgnites the! approval of the INSTITUTE OF STANDARDS. See page 6. 


A Kitchen Cupboard 
Cotintd on sae?) 

at various angles, but out of the way of 
the notches to be cut where the shelf fits 
round the carnee posta, The back notches 
‘are 34 by 114 in,, the front, by in. by 3 
iy, When dry, surface the joints rmeoth. 

‘The construction of the lower upper 
section shelf is much the same, except 
‘that it is wide enor 


the lower 
the frame 


pe) 


Tk OF MORTEES AND GROOVE CF FRONT LES 


whe rea ova ae a 
"ETAL OF NORTES AND GROOME CF BAK LES 


i 


Fig 2. Detalls of the front and back legs the 
(tntinn the upper fvent ralend the doers 


used, and the rabbet is 4 in. wide, but 
the construction is otherwise the same. 
Work tenon on each front corner, as 
shown in the detail. ‘The lower edge, 34 
in, from the front, is miortised 54 by 134 
by Vin. to carry the upper tenon of the 
lower rauntin. 

“Make the muntins as dimensioned in 
Fig. 2 of 134 by 114 in, material ripped 
froma 4-in, board, and assemble the sides 
with the top and bottom front rails and 
the countershelf. Slip in the shelves and 
drawer rail assemblies from the rear, 
gluing the joints, drive brads through the 
sides to secure them, and glue and nail in 
the back panel, which is cut 2 ft. 1034 in. 
by 6ft, 1134 in, Every $ in, drive a four- 
penny Bnishing 


(Continued on page 110) 
———) 
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Bradleyohm-E 


PERFECT VARIABLE RESISTOR 


Endorsed by 


it-A ond Bradleyhm-E can be obtainad rom 
Bee ae take is ction Fat en All 
‘braley Radio Devic for lasting satisfaction 


ALLEN-BRADLEY CO. 
MILWAUKEE 


(4B) 293 Greenfield Avenue 
Sy” WISCO! 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


TRIMO 


Tools Challenge 
Quality Comparison! 


We never have and 
never will make TRIMO- 
TOOLS to meet price 
competition, because 
afterall quality and 
NOT price determines 
the value of any” 
to you. For neatly 40 
years we have been 
Buying "the best_mate- 
fi 


highest skilled labor into 
the finest tools that 
money can buy. 


‘This TRIMO PIPE 
WRENCH is a splendid 
example. Tt may cost 
you a trifle more than 
‘Srdinary wrenches, but 
note some of the fea- 


tures you get for your 
money: (1) INSERT 
JAW in the handle, re- 
placeable when worn: 
(2) NUT GUARDS that 
keep the wrench adjust 
(ed in close quarters; and 
(3) STEEL FRAME, 
that will NOT. break. 
Eight steel handle sizes 
from 6 to 48 ins. Four 
‘wood handle sizes: 6, 8 
To'and 14 ins, 


Trimont Mfg. Co. 
Roxbury, Mass. 


Atte. makers of the famous TRIMO Monkey 


Wrenches, TRIMO Pipe Cu 
Pipe Vieet~all quality product 


ond TRIMO 


A Kitchen Cupboard 
(Cental frm pgs 00 
nail through the side and back panels into 
the shelves and drawer sides 
Fite 3 by 2 in. al between the back 
‘he top anda 23fin ral at the 
col a pioce to Bi in the dadoes 
ef the lower pune! rails and ft apiece 
tebind the bottom front ral. 
‘eneer shelf in the bottom of the cabinet, 
and glue up a top of 1 by 1 in. stock, 
Which issised toallow a projection of 1 in. 
oh ses end front, and uaied Uzough 
into ihe. upper rails with sixpenny finish- 
Build the drawers as detailed, using 
Lin. stock for fronts and $%-in. net stock 
for the sides ead back. Une panel vencer 
for the bottoms, Bevel the edges of the 


SN wa OF COUNTER OS 


Fig 3. Detala of the upper and lower panel 
Talla, tamewock for shelves, and Setwers 


ont slightly to secure a close ft. To 
uid the siden glue strips of the necessary 
thickness to the cabinet sides, and glue 
Mocks to the bark to slop the drawers 
flush with the front 

“The door stiles and upper rails are of 
11¢ hy $n. stock, which, when assembled 

i surfaced, is Tin. thick, giving a shelf 
clearance of in. for paint. Groove 3§ 

and cut the panel vencer 34 

to prevent interference with the 
losing of the joints, Two 3yin._hard- 
‘wood dowels in each joint are sufficient. 

For the countershelf door, T-in. stock 
rabbetted to fit the grooves ix used in 
Place of panel veneer, so that the 
Inside surface is Gush with the stiles and 
rails. The door may be built as the 
others, however, and the inside panel 
filled with another thickness of veneer. 
Hinge on the (Confined on pope 111) 


Fit a| 


_Jo-day 
{good set 


‘What's the use of buying eand tubes if 
chee fll vatuet divin 


Wits for free hookups 


Rédiall Company 


Dept.PS-3.60 Franklin St4N.Y.City 


‘The"SELF-ADJUSTING" Rhcastat 


‘Uses graphite disc resistors which are 


il Power on KEROSENE, OASOIL, 
METI ATE ocOAS, Simp leccono 
f, Equipped with WIC 

escngs 


today for be, Free Cat 
Or teerened ak aut 
‘Log end Teee Soon, bri Sew Riga ot Purp Out 
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A Kitchen Cupboard 


(Continual from page 110) 


bottom edge and equip with desk chain, 
0 that it opens horizontally, forming a 
worktable, 

Hinge the doors with 234 by 244 in. 
loose pin butts. Fit the doors with Sein. 
<learance all around, being sure that there 
is sufficient evel ou the lock stiles to 
ing in closin 
Finish either with brus 


lacquer oF 
nt and 


the drawer interiors whi 
tural, ‘Screw on small glass drawer 
lls, and put a pair of nickel plated pulls 
each side 814 ft, from the floor when 


the ease has been mounted on the wheels. 


Bill of Materials for 
Portable Kitchen Cabinet 
TOM ak, settee 
a 
2 oie 3 
tow 4 
te & 

2 6 oO 

. Kom 

1% 

soa 

ao 

4 

.K 

3 pair aig 

ee 

cal lmenigon art tobe ex ere 


Special Mounting Allows 
Flagstaff to Be Lowered 
A’ TER experiencing 


up pole that can 
ibe lowered easily 
whennecessary. It 
Is of iron pipe, 

inches in dienicher 
at the base. and 
134 inches at the 
top, “The method 
of supporting. the 
flngsiadt is lus 
trated.—S. E.S. 


Base of Nagper 


RSE Oe SEOR SO CHOS HOTS) 


The new Amplion Patrician 


reproduces the very soul of music 


—exceptionally rich in those delicate overtones that 
give to music its temperament, its true character, 
its tonal color, its sensitive appeal to the spirit. 


You, may own the most expensive radio 
receiving set. You may tune in on the 
best radio concerts, Yet, if your reproducer 
is not delicately and accurately constructed, 
you will lose most of the fine overtones. that 


sealivity and. clanty i nda a new solly difased 
ievnem of tone thet makes thie inrument the c 
cof the connowsecr, wherever heard 


Write for the interesting "1927-Amplion” Booklet 


Seerbetiaesrtact The Anois Garon Gea. Ton 
a er er 
Sasa = ca 
iimamse: "icy geottscmnss 
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"The LYON@HEALY 
is so popular 
because its easter 
to play —says 
Wn. Haines 
Neat 


Healy Saxophone is 
0 popular with men 
fn high school and 


frying to learn. Just 
few short lessons| 
fn the Lyon& Healy 
‘Saxand you're re 
for the orchestra 
Wm, Haines, popu 
larMetro-Goldwyn= 
Mayer screen star, hero of 
Harvard” and “Tell it to the Marines” 
knows what he is talking about. Why should 
you envy the other fellow his popularity, 
ood times, leisure, extra spending money, 
when you Cam enjoy the same things Loo? 
Easy to Learn Our Way 
You can quickly learn to ply a Lyon & 
Healy Saxophone because—with our sixty 
PER musill experince to guide ws—we 
ave simplified the fingering, made it easy for 
you to play, easy to produce full, rich tone. 
The Lyon & Healy is the choice not only of 
noted amateurs like Wm, Haines, but of lead 
ing professional players as well, because of 
its extremely accurate adjustment, improve- 
ments in key action for hairtrigeer finger 
‘work, perfection im pitch and resonant and mellow 
Tomes, Remember--it ts made and guarantert by 
‘the Wnoit famous mule house in the world 


rown of 
he 


Free Instructions! 


Fearn quickly and. easily. 
tne, No oiher music’ howe ean olfer_snything 
Tike’ iCoand fe Js yours—F REE with a Lyon & 
Henly Saxophone 
‘You Can Pay as You Play 
‘ow you can. own ona} Many earn enouah play 
“hese_ wonderful ise| ing for dances and 


‘coupon today for 
fate of onby a Toll details, 
few cents a Don't, delay! 


Lyon & Healy 


Everything Know in Basic 
248 South Wabash Avenue 


ie 
oy FREE! [hiss tist 
= Use Coupon Today! 


fon saxophone playin 


" Giplrere" taal" pdt for Sonbone 


Best Results from Our 
Five-Tube Set 


(Continued from poe 4) 
‘you are located 100 miles or more away 
from the nearest. good broadcasting sta- 
tion, the distance-getting ability of the re- 
ceiver ean be improved greatly by the use 
of the new 200A type tube in the detector 
socket Jf? in place of the 201A type tube, 
Better results are obtained with the 200A 
‘tube if the wiring is changed according to 
the diagram on this page. No other 
changes are necessary. 

‘You will find it worth while to use the 
200A tube if you are compelled to use an 
indoor antenna or your location is un. 
favorable for radio reception, as it is ex- 
tremely sensitive to weak signals, 

‘The best antenna for the new receiver 
isa single wire about 100 feet long and as 
high as possible. If you find it impossible 
to put up anantenna.as longas that, come 
as near to it as practical, considering the 
limiting conditions of 


‘one room to another. 


PERIMENT with the setting of 
antenna switch W’ until you find the 
that gives you the strongest signals 
‘consistent with good selectivity. 

‘After the tubes are in place and the 
batteries, ante 


be used, First tune-in the station as lo 
‘as possible. The music or speech probably 
will be almost lost in a powerful squealing, 


of the loudspeaker. Adjust condenser IT 
until the music or speech disappears or 


becomes as weak as possible. Turn 
rheostat T'on again and you will find that 
the squeal has disappeared entirely s0 


Use the 200A Tube for Extreme 
Sensitiveness 

itt stations ant roan ith mech 

‘hex Atte left ie shown the ead return wise 

si suid be fr he 201A tae At the 

SEAS ar one make the change Gar 
that the broadcasting is received with full 
volume and qualit 

With some tubes it may be necessary to 
leave rheostat T turned down a trifle to 
prevent squealing on the shorter wave 
fengths. ‘The regeneration control kn 
that tums coil £, when turned back 
yond the zero point, often helps to elimin- 
te the squeal. (Continued on pape 113) 


Fete 4 Bia 


waterproof 
fireproof 
= resilient 
(© nolseless 


| eae 
estore lames frm Wound 
(este teat ber greet 


BIG NEW 1927 
CATALOG-FREE 


BLANK CARTRIDGE PISTOL 


npeply tear 
=; PRI 
meats ICES 
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iivomemvonlesnon) 
Best Results from Our 
Five-Tube Set 


(Continua from page 112) 

It you are not near a broadcasting 
station, you will have to balance by the 
‘rial and error method. Proceed as follows: 

"Turn rheostat 7’ full on. Set condenser 
G2 to about 30 degrees. Turn condenser 
G1 Aill the squeal occurs, which will be in 
the neighborhood of 25 degrees, Now 
turn the knob of condenser HI a trifle and 
move the dial on G1 back and forth till | 
the squeal is found. Repeat the process 
until you locate a setting for condenser I 
‘where no squeal can be heard when you | 
tune condenser G1, 


by turning 1 
condensers G1 and G2 

‘Raulio is no exception to 
wherever there is an effect there must be 
‘eatise, and if you fail to get results you 
fan rest assured that there is some goo! 
reason why the receivers not performing 


ng in the recei 


‘the battery 60 Make sure that 
your tubes are good, and if you are still 
Tunable to get full volume recepti 


plain your troubles as clearly as possible 
Iva letter addressed: Radio Editor, Pop- 


‘or purchase your cop) 
rows stands. 


How a:Pattern Maker Keeps 
His Oilstone Straight 
URING many years’ experience as a 
pattern maker, I have noticed that 
woodworkers wear their oilstones hollow 
in the middle, as a rule, This4ault may 
be overcome by inclosing the stone be- 
tween hard 
end blocks. 

Cut a groove in 
‘a wooden block to 
receive the stone 
and at each end 
glue apiece 0 
maple 2 in. long 
with the grain run- 
ning lengthwise. 
‘The surface of the 
lock should be 
flush with the face of the stone. When 
whetting a chisel or plane bit, you then 
can use the full length of the stone. 

If the surface should show any low spots 
at times, apply chalk to a straight piece 
‘of board about 12 in. long, lay a sheet of 
No. 22 sandpaper on the chalked surface. 
‘turn the stone face down and rub it 
briskly for a few minutes on the abrasive. 
—Wruam Lorzesmencen, 


Power Travel! 
OneSeventu the cost of running a low priced 


automobile! Half the cost of street car travel! 


Always ready for a comfortable ride. Conven- 
ient — dependable — safe — economical. 
Easier to ride and control than a bicycle — 
practically selfbalancing. Ample power for all 
traffic and road conditions. 

First cost is also surprisingly 
low. Complete, with 3-speed 
transmission and full electric 


i f.0.b. 
Nive... 235 


Hanury-Davipson Motor Comrany 
Deparment PS Miiwaukee, Wi, 


FRAnLEY-DaviDson 


(Newee] Single 
Let your dealer explain his 


Ride Plan. Send us the 
coupon for full details 


{ 


i 
hit 


ft Des BS Milnes, Wis, 
fc tnersred in yourSingle:sendctalogend my deale'sname. 
Co tnveested in your dealer peoponition. lemyterrtory open 


| 


© This seal on a radio, tool or oil burner advertisement signifies the approval af the INSTITUTE OF STANDARDS. See page 6. 
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Enjoy the NEW 
Tone Volume 
Im 


Mode 


sini tarne te 


ete thee se 


ibscacos 


dack, Type Cord Type 


Centralab Modulator 
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Touches of Color Will 
Brighten Your 
Whole House 


By Berrox Extiot 
Painting and Decorating Expert 


sab MONEY! cx ae 
| eieciaheg 


corative pieces you are 
‘Mrs. Andrews the 
T get the same 


piece of furniture—splendid design, and | 
one of the most comfortable chairs 
ever sat in—but, as y 


niture. Now, it's just adapted for a two- 
tone finish in black and gold. 

“This delightful decorative finish is 
really ery easily prince. You simply 
‘one or two coats of black e1 
lack brushing lacquer, as maybe 

necessary to produce a good finish. 


BARGAINS! 
3 ! 
eeermc nee SAVE +, TO, 
should not be sandpapered either, as its WRITE*FOR CATALOG 
Poa eamrnmegy WRITE FOR CATALOG 


it virtually (Coutined on poge 115) | PiMgbtehe a aan fae ATTY 
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SSHIP Sp CH OMe 
Touches of Color 
(Cond 


impossible to sandpaper without cutting 
through at the edges. After the enamel | 
coat has dried thoroughly—at least for 
forty-eight hours—a coat of gold bronze 
should be applied with a brush, and 
ped off from the high spots at once wi 
cloth. This leaves the gold showing in 
the joints and low spots, while the 
shows on the high spois. The wiping 
should be good and clean, use clean parts 
of the cloth as you go along, holding the 
‘loth as flat as possible in the hand, 


m pao 114) 


“TTT HEN you oueht. to do, the hearth 

basket over in black, with a stencil 
design in bright colors,’ appropriately 
be one of the most stunning 
wver saw, and will correspond 
the chair, and other furnish- 


be obtained by. 
I objects i 


bright colors. 
- but unattrac- 
tive of inappropriate finish, can often be 
ked up for a mere trifle. ‘These will 


look like a, ‘million dollars’ when suitably 
ied, In many cases one color will 
give the desired effect; in others a little 


ng in either a bright contrasting or 
subtly harmonizing color will be needed.” 


ASSN cane, 1 pointed out how 
candlesticks may be enameled in 
saucy combinations such as orange and 
blue, or Chinese red and black, #0 as to 
give'a colorful touch to 

tobacco jar in Pers 
what is needed 


Iavenders, or in jazzy oras 
red, as may be preferred. 
to han 
‘give ji 
wall’ or on the back of 


ned 
to Mrs. Andrews, may be obtained in 
finishing many small objects by pouring 
a litte enamel on the article and turning 
it round and round until the enamel has 
run over the entire object. Small objects 
also can be dipped if there is sufcent 
enamel on hand to permit, doing so. 
When treated by pouring or dipping, the 
article should be so placed that any drops 
‘of enamel which may form will drop off. 
istic wall plaques can be made 
(Continued on page 116) 
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SILITE TRICKLE CHARGER SILITE HOMCHARGER 


(Bubs extra) 
[ “ehind the Scenes in g Brsadcarting Station” 


‘The Kodel Radio Corporation, _ see ¥.Pexise, Cincinnati, 0. 
‘Owners and Operators of Broadcasting Station WERC 


Daten Ces KODE 


Power Sreciauists Since 1912 


Radio Receivers 
Loua Speakers 
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Touches of Color 
(Cortina rom pe 115) 


monize with wall decorations. ‘These are 
formed by cutting a piece of plywood to a 
suitable shape, as a frame for some 
picture or print, The frame is built up in 
‘gesso, modeling clay or other composition 
every artists’ supply store sells suitable 


dales, of fantastic form. ‘The print is then 
pasted in place, and the frame poly- 
‘chromed in colors to harmonize with th 


Striking card-table covers, Iuncheon 
sets, aprons, seat covers and hand bags can 
be made from black imitation leather or 


NEW PLANER SAW st 
Leaves a Surface of Smoothness 
Hundreds of plants are replacing their novelty saws 
with the new Simonds Planer Saws because the Planer 
Saw leaves a smooth cue at a faster hand feed than is 

obtainable with novelty saws 


The new Planer Saw cin be used for ods 
for sipping ‘or mitering. And the 
same prec tenipered steel thie have distinguished 
Simonds curting edges for nearly a century *FPOR instance, a most unusual effect 
‘Aik yout dealer about the pew Simons Planer Saw. Or wy be produced by dro} 
SIMONDS SAW AND STEEL COMPANY ra cea ee 
The Saw Makers" FITCHBURG, MASS. E blowing, to 


le gold or 


Branches and Service Stations ia 


oi. CITIES 


A Mi Cabinet Diamonds 


Shop Special Guaranteed 4 
No.10 


5290 


powder 
ther at times employed 
in to apply “gobs” of 

at the 
irregular 


where Tam going to have 
jd Mrs. Andrews, 


painted, varnisl 
means of stencils is the 
that adds charm to many a may 
be the making of an otherwise very or 
dinary piece of furniture, 


fan ornament. Often this ornament may 
be so unobtrusive ax to escape casual 
notice, yet the piece would appear bare 
wit! outit, Sten 


You ought to have this handy 


i obtained 
Parks in your shop! in, most first-class paint stores, together 

Amps: ne designe st ith suggested color combinations for the 
i various designs, 


“The material used may either be 
enamel, prepared stencil colors, colors in 
‘or flat wall paint. ‘The enamel, of 
covirse, gives. a full enamel gloss to the 
stenciled design, whereas the other ma- 
terials indicated dry with a relatively flat 
cor dull finish. 
“Small stencil brushes may be obtained 
for use on furniture and sina articles 
he stencil should be held perfectly flat 
and the color applied by pouncing the 
hush. Care should be taken not to 
allow the color to run under. ‘The back of 
the stencil should always be wiped off 
with a doth moistened with gasoline 
before it is re-apy 3 


i 
‘le Parka Wei for 


‘The Parks Ball Bearing Machine Co. 
1517 Knowlton St. Cineinnati, Ohio 
Canin Fy 28 Mae Dae Eat Mota Cae 
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Is aN emergen- 
fy, a sash curtain 
rod may be con- 
structed of a Kin. 
el stick, which can be obtained in al: | 
nost any hardware store, and two soft 
ubber pencil eraser tips, such as may be | 
purchased in a ten-cent store. Cut the 
towels about 34i 


the window easing, 
put on the tips, 
and  squeete the 


rod in place. No || 


Remedy for | tii"husex when 
Sagging Doors| hung on brass ot 


bronze butts, 
yes sag because the hinges have 
badly wor through constant 
In some cases this ean be reme- 
ig the pins, filing the 

nd inserting small 


‘ron 
shown. Thave made 
washers for this 
Purpose by bending 
fd flattening ord 
pary telegraph 
ite Thisexpedent 
‘when itisdasired to 
preserve old and 
Tnique hinges of 


‘0A HINGE, 


‘Adjusting «worn 
Ange with washers 


design that could 
nat be duplicated unless made to onder, 


By Euixatixe 
the two rear legs 


kitchen floor 
wife. She has to clean around 
instead of four feet. 


the stove where 
the legs are at- 7 
tached eanbewhit= 


tled from a piece cima 


ofettwot ies 7) | 
ite it haw Bows 


sand papered 
smooth and given 
‘a cont of shellac, 
it will serve as a 
pattern for having 
two iron castings 
made at a found- 
ry. In some cases 
2 pair of patterns, 
one right and the other left, will be re- 
to make a good job. 

y, of course, that the 


‘wall should be driven firmly into 
the wall studs or sheathing —C. D. P. 


|Rereds comes me att 
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aegis and wndertand. Hack oct is 0 Gd 
Good Raters for journeyman and master, Use 


Andels Boilders Guides aco fully Mustated—eas 
Trade Coarse for the upprentice—and a 
coupon below for free examination, 


and Builders Guides—4 vols. $6: 
Mechanics. 


AIDES 


iy fil a and a the FREE 


INSIDE TRADE INFORMATION 
‘sna 


pea Reig gic 


moe and Heating trade, “Cantalan instruct 


de Cninnntnarions 
‘Se 
‘Ost cbleaton, tie vahuable work 


coupon below to examine, with: 
INSIDE TRADE INFORMATION ON 


gfe? omer the enire fad 
we e 


and Builders Gui 


is 
Audels Masons uides—4 vols. 
{fat Seates Sedinoue {Taso acting pra oulon of Sed Constr dg sey 30eh 


muta 


Audels Handy 


\S rdpvsedicathe 


iedlcathes 
onaltetame 


& 
? 'iNsi bE TRADE NFORMATION 


ries “i raters wiih tedy 


(om socthiyoneschoc ut have an the futehane prc, 
4 CARPENTERS [7] 4 PLUMBERS 
Stipes se ‘Guipes se 


[nig emp 
heme rae 
eprekera eats See 
um GUARANTEE 
rt. It net. send We back. Pay ws 
Pos a 
THEO. AUDEL & CO. 


65 W. Zird St, NEW YORK, N.Y. Zmxtrtove ay. 
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MICADON 640A 
Capacities 
08 to2 mids 


METALEAK 
Segpoo ons 
abmepio's me 
Sothech 


tone reality 
need not be 


expensive 


‘You don’t need an expensive set 
to get faithful reproduction. Resist- 
ance coupling gives even amplifica 
tion of all tones. And it has the 
added advantage of costing little 
and consuming less “B” battery 
current. 


Micadon 640 A is the Dubilier 
resistance coupling unit. It is a 
fixed condenser of the famous Mica- 
don type, designed and patented by 
Dubilier to provide unvarying ca- 
pacity with the lowest dielectric 
Joss—so essential for the true repro- 
duction of sound. 


Used with the silent Dubilier 
Metaleak, Micadon 640 A will give 
you the foundation for an amplifier 
unit with all the tone quality found 
in the best radio sets. 

Send 10 for our Sentiet showing 


oarteen ways to. improve Jour ef 
with ieaple ‘aplicntons fama 


Dubilier 


4577 Bons Blvd, New York, N.Y. 


| 


Pousmmsa waxed 


POPULAR SCIENCE MONTHLY 
hardwood floors 
is no easy. task 


Polishing 
| | Waxed Floors 
unless an electric 


polisher is available. In many localities 
these can be rented, but in my case it was 
necessary to improvise a polisher. 

“This was accomplished by mounting a 
Y-horsepower electric motor on a plat- 
form cut from a heavy board 12 in. square. 
‘This is shaped s0 as to be only 8 in. wide 
in the back, where i is supported on two 

hardwood. wheels, ‘These 
are mounted ona Kin. 
stecl axle, which runs right 
through the hoard. Ordi- 
nary earpet sweeper wheels 
‘would serve for this. 
‘The front end of the 
platform is on 
2 roller 11 i 


thie homermade polar 


m two pieces of strap 
roller ix o 


allow the polisher to go as recr the wall 
aas possible, (The belt is so arranced that 
the roller runs clockwise, One trip back 


| and forth over the san 

| enough to produce a h 
he motor 

‘also serves to ru 


the lathe upon 
wheels and roller were turned, 
‘operates a small churn. 


Tx A atau fam- 
ily house where the 
bedrooms and the 
bathroom ‘are on 
bs bee fd one 
‘8 place for heating a 
ithout having to 

sti to the kitchen, eel wight 

gas pipe was run up throu 

the floor, as illus o Race 
trated, and fitted 


Tocated about 8 in. 
to one side and a 
little below the 
topofthe lavators 

‘The burner 
serves for heating 

ter for shaving 
Lforahot water 
bottle, when nec- 
exary, If the 
raise the temperature a little. In times 
| of illness this little heater is worth its 


‘Aconvenient way to 
eae shaving weer 


is chilly, it can be turned on to 


Nowemr, 1926 


Bradlexstat 


PERFECT FILAMENT CONTROL 


Provides complete 
oaeless filament com: 
‘rol forall radio tubes 
Sihowrehaperel con 
ection, Metal pars 
ae nickel plated. One 
hole mounting. Self 


“DON'T SHOUT” 


1 bear you. I ean 


el By ey 
‘Witt FRE. MORUEY 
PHONE. 162 pa 
{vinble woul not know 
Thad 


Sigw 


vel gay 
‘rental Wan 
Marey Pane forthe 


iow are ne 
tm vet Pein 


Wig i pe 


ne Oe Ce 


Can Earn $300 Monthly. 


FREE—OUR 84-PAGE CAT! 
LOGUE, FILLED WITH RADIO 
BARGAINS. WRITE TODAY! 


RANDOLPH RADIO CORP. 
ON. UNION AV." "Dept. 2 CHICAGO, ILL 


DIESEL ENGINES 


Marine and Stationary 
By ENSIGN DAVID L. JONES, U. S. Navy 


Daseines 


MARINE 
Toconotive 
SraTionAny [Evy ageaataih 

: sth 


Price, $5.00 
Popular Science Monthly 
250 Foerth Aves Nee York, LY. 
GETTING AHEAD? 
the advertisements on Pages 135 to 
167 this issue if you want to get ahead! 
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SayS— =a! 


HE man who doesn’t need a boss is, 
‘worth more than one who does. 

Chip clearance is important if you are 
to fet the best results from a milling 
cutter. 

Before inserting a taper shank or 
bbe sure that 
the hole is free from dirt or chips. 

Loafing on the job is just a good way 
of cheating yourself. 

If a milling cutter does not run fairly 
true, or cuts on one or two teeth, as fre- 
quently is the case, investigate the 
cause and correct the trouble at once. 

‘The cutter may not be ground true, 
there may be dirt in the spindle hole, or 
the arbor may be bent. 

‘A mechanic's knowledge of the tools 
and materials he uses is an important 
factor in his success. 

‘There is generally a way out of every 
difficulty in which you may become 
Involved; use your wits and find a 
solution. 

Ambition is only another name for 
interest in what you are doing, plus 
hard work. 

‘The surface speed of a grinding wheel 
Is reduced as the wheel wears down. 

Don't forget that there is a speed 
limit for grinding wheels that never 
should be exceeded. 


A Fixture for Holding Small 
Screws by the Head 


MACHINIST who had pushed his 
thumb into @ grinding wheel while 
ahortening a small screw bY grinding th 
cad off, put hi 
witsto work, and 
when the next lot 
of screws came 
‘along he had th 
Tittle holder “i 
lustrated made to 
save his fingers 
from damage. 
All parts of the holder are made of sice. 
‘The lever is arranged so that 
ba Te iw through the bod 
The lever goes through the body 
Of the holder and fts smaller end engages 


STtEL BLane 


= ROO 


1A quickeacting clamp 
for holding the screws 


‘a groove filed in the rod —P. N.C. 
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esennrun your “Lionel Standard 
rain at various speeds, stop it and 
reverse it by manipulating a small 
lever placed at any distance from 
the track. As if by magie—your 
Lionel Automatic Train Control will 
start and reverse your Lionel Train 
without being touched by hand, 
and as if by magie—you can switch 
your “Lionel Standard” Train from 


for “Lionel Standard” track, 

‘Lionel makes the most complete 
‘and perfect line of model Passen= 
ger and Freight trains in the world, 
both electrically-controlied and 
hand-controlied for “Lionel Stand 


for “O-Gauge" Track. Lionel Trains 
are real in everything except size; 


JIONEL 


NEW LIONEL 
Model Railroading - 
Book—It’s FREE! 


SEND FOR YOUR COFY TODAY 


THE LIONEL CORPORATION, Dept. 
15-17-19 East 26th Street - NEW YORK, N.\Y- 


‘As if by N Magic! 


The New Lionel 
100% Electrically Controlled Railroad 


“STANDARD OF THE WORLD SINCE 1900" 


EGE TRAIN 


MULTIVOLT” TRANSPORMERS 


track to track with the new Lionel 
Electric Switches by manipulating 
‘another small lever placed at any 
distance from the track...Lionel 
{rains and equipment have been 
“Standard of the World” since 1900, 
And now after yearsof experiment, 
Lionelengineershave accomplished 
the greatest achievement in thehis- 
tory of mode railroading by creating 


every piece beautiful in design, per= 
fect in construction, and fully guar= 
fanteed. They contsin hundreds of 

nts and refinements not 
found in other lines, Yet Lionel 
Trains are the lowest in price con- 
sistent with supreme quality. You 
can buy a Lionel ““O-Gauge” Train 
for as low as $5.75! 


\ 
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ELECTRICAL 
EXPERTS 
IN DEMAND 

{200d positions 


who have trained themselves as experts in 
wonderfully fascinating work. 
hhy don't you study electricity and pre- 
page for good poston at a good salary? 


dy courses endorsed by 
mete. Sccesnfal students 


ais Spry Gas BP Pak Pace, Her Yok MY. 


Secrets of Using 
Cut-Off Tools 
By H. L. Waeever 


UTTING off steel barsin the lathe is, 
perhaps, the job machinists dread 


most, 


ting-off tools give more trouble 


| than any other type of tool. ‘This is 


especially true when the-work is large or 
it is necesary to make a cut some 
distance from the chuck. 

A knowledge of the causes of trouble 
will help to overcome it, and some 
suggestions will be made ‘that should 
lessen the annoyance of cutting off work. 

Everyone knows that the 
bearings and the eross slide gibs should 

tight for any kind of accurate work. 
This is more than true for cutting off 
Of course, the machine may be too light 
for the job; that cannot be helped, but 

oes make all the more necessary the 
very de 
that troubie is 


‘spindle boxes and the eross slide: to see if 
the tool projects too far; to make sure it 
is tight in the tool post (a strip of emery 
cloth under the tool sometimes helps); 

the tailstock is being used, 
he spindle does not extend 
lutely necessary. 
sol! these precautions are not taken, and 
sometimes if they are in about « second 
‘and a half something may happen. The 
‘machinist will see his tool begin to smoke 
more than it has been doing: then there 
is a groan of the gears or a shriek of the 
belt, and the tool breaks. 

‘The tool is confined by the walls of the 
‘cut 40 that the heat generated cannot get 
away. The point of the tool buras, re- 
fusing to cut; the chips become wedged, 
‘and the too! is brok 


A little consideration to the form of the 
tool must be given. The time to give this 


a good time. It is obvious that there 
should be some clearance on the sides. 
Yet, there are (Continued on page 121 


GET A HOBBY 


MAKE MODELS 
Start a Home Workshop 


POPULAR sci 
Si POUR AVENGE: NEM SOR 


TWENTIETH CENTURY, 


OOK oF 
Recipes, Formulas 
and Processes 


ia i Sarit 
‘corering every branch of the sseful arta are 


10,000 Practical Formulas—The 
Best had to Make Everything 


Price, $4.00 


Popular Science Montaly 
220Fourth Avenue, New York 
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Better Shopivernod 


Gutting-Off Tools 
Coal fo ee 108 

men who will start to cut off work with 
a tool having no clearance, or worse, 
ne thal is harrow at the point. "This 
clearance should not be too much, bor 

weaken the blade and may 
nic raving Brae fv cis nil gt 
Iniged in the clearance spece. If oe 
cata the tool is rounded off on about a 
radius, as in the illustration, the 
chips will not be flat, but will be curved 
fo ton, aad will be necrewer tan the 
tool point which produced tees. There- 
fore they wil go out of the cut without 


' there is to be considered the 
of power put into the work. 
Il always “back gear’ 


Many men 
lathe 


believe that the 
back ears will give is needed for the 


ing-off tool takes. 


through and t 
the cut so that there will be more room 
for the chips to get away. 

Tt has been said, and everyone knows, 
that a lot of heat. is generated 
ccutting-o tool. ‘This heat e 
yet away of ite own accord. 
freely, the corners of the cutti 


"To. cut 
tool 


they get 
‘One remedy is slowing down the ma. 
ine but, as has been shown, this is not 
to be desired. ‘The other method is to 


flood the tool with oil, eutting compound, 
‘or water to take away the heat as fast as 
it is created. 


Rubber Tipped Pencil Serves 
‘As a Genter Indicator 


[E, THERE is no dial or other type of 
indicator at hand, a pencil may be 
used as illustanted for eloser work than 

is possible to do with the unaided eye. 
‘The point of the pencil is inserted in the 
punch mark and the rubber tip prevents 
the pencil from revolving. ‘The motion of 
the pencil may be seen clearly against a 
white wall or sheet of paper held behind 
the machine. B. 


wm 


ree~\ LogBook 


with Every Set of 
Aristocrat” 
Vernier Port Dials 


IHE Aristocrat Vernier Port Dial is 

as fine looking, as fine tuning as 
a dial can be. Men and machinery 
cannot build a finer dial. Yee, de- 
spite its incomparable quality and 
superior advantages, the Aristecrat 
costs no more than ordinary vernier 
dials 


Vernier ratio is 14 t0 1—fine enough 
to bring in countless stations that 
you've never heard before. All mech- 
anism and shaft ends are concealed. 
No gears, chains or cogs to backlash, 
wear out or get out of order. Easily 
installed—in but a few minutes. The 
famous Kure-Kasch Split Bushing 
fits all condenser shafts—aligns rite, 
holds tite! 


To acquaint you with this new 
superior dial we are making a special 


limited FREE Offer, With every set 
of three Aristocrat Vernier Port Dials, 
your dealer will give you an up-to- 
date Log Book of 48 pages (worth 
$1). It is bound in beautiful, ewo- 
toned MoCoTan Leather, embossed. 
Lists every station in the country 
using power of 250 watts or more. 
All the important foreign stations 
listed. Indexed by wave lengths, 
call letters and location. You must 
see this Log Book—only then can 
you appreciate how valuable ic is 


Remember, the Aristocrat Vernier 
Port Dial is supplied in three finishes 
—black with white markings and 
mahogany or walnut with gold 
markings—at the same low price— 
$2. Itis sold at all the better dealers. 
If yours cannot supply you, tell us 
about it 


THE KURZ-KASCH COMPANY, DAYTON, OHIO |= © 
Moulders of Plastics 
Orme: New York, Chicago, Sen Francia, Jos Angeles, Portind, Spokane, Denver, Toronto 


KURZ @® KASCH 


cAristocrat Dials and Knobs 
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i 
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Sit Mwith your | 
favorite orchestra | 


‘Wonderful teacher—the pho- 

nograph! First it taught us to love 

good music. Now it is teaching us 

lay. You can acquire a master 

style by studying your favorite ree 
ith your 


Br 
True Tone Saxophone | 


‘You have a natural desire to 
tiscs Don’t starve that Seare 
lop it. We recommend start 
eecbins Rasskone tecopse i soe 
‘easiest of all instruments to learn ¢o play 
fand its music is the mose beautiful. 


You Can Teach Yourself 


mi 


"Try Before Buying. Easy Terms 


Tcchce ine 


abe tome wih 
t: 


1731 Buescher Block 


mane “ 


| ply the cube of the diameter by 5236. 
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Bettermsnopiernods 


Error-Proof Fixture for 
Difficult Keyway Job 
By O. S. Marsuant 

‘N CERTAIN slotting operations 
‘ona fishtail miller, a holding fixture of 
the type illustrated has proved an aid in 
reducing the chances of error, The large 
istration shows the, arrangement a 

flanged sleeve in position on a hok 
trier, One member of the holding arbor 


and lies exposed for study 
machine platen. ‘The smaller illustration 
shows the holding arbor in detail. 

‘The regular machine angle-vise, having 
2 Oleg. hardened and ground f 
teed for gripping the special mandrel. 
‘This mandrel has shank to be 
gripped in the vise. A’}4-in, standard key 


a! 


How the fiature is oned 9 milling machine 
{Soper view) and the arbor in deta ower) 

is set in the opposite end of the mandrel to 

locate the large collar angularly. 

"The member to be milled in this in- 
stance is to have two 34-in. keyways on 
‘opposite sides, 3 in, in lr 
he accurately located with reference to 
the two holes in the flanged end. Note 
fat the upper side and near one of t 
holes mentioned, a half-hole in th 
rim of the project 

he ret 


assembled wrong, for the mandrel must be 
‘the machine vise properly 
can be of use: the retaining collar 
‘aunot be put on except by engaging the 
the work and retaining 
collar cannot come together unless the 
Jocating pin engages the half-hole in the 
flange. 
Small removable bushings, which are 
retained by screws, adapt the mandrel for 
holding flanges of another size. 


inches in a ball, multi- 


“| sPoRT FACTORIES, Aurore, Itinots 


November, 1926 


Tonal expression? And where tethers 
unica ftrament tha combines the 
atural appeal and national popul 
of the harmonicat BE 
‘The Hohner Harmonica is endorsed by 
Amateur and professional musicians as 
the’ fogical instrument for wiimulting 
interest in good music among people 0 
very ages "Te teaches accuracy, rythm 
Shd expression, the basis of musical ed 
Wich the aid of the Free Instruction 
| Book, ‘you can quickly feern to. play a 
Hohnet Harmonica. If your dealer ean 


‘not supply you write M. Hohner, Inc., 


Dept. 182 114 E. 16th 8t., New York. 
‘Whe ath Sena Coen Epon 


tere and se 


Nee Inv ntion 


SPORT BODIES for FORDS 


st FACTORY PRICESI 


= yi 939.50 
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Fixture Aids in Planing 
Flat Pieces Quickly 


Y shops much of the planer 


large shops one planer may 
Th 


shop and 
equipment. 


:pt.on a planer as part of its 
‘The fixture is arranged 
ces to be planed are held 
tightly to the bed of the casting, which 


‘The body of the fixture is made of cast | 
id the accessories of steel, pack- | 
e serews on the sides af 


hold-down. clamps. in the center ean 
properly. A paul raises the inner 

of the clamps s0 that they have a | 
downward thrust as well as a side thrust 
due to the bevel, which should be about 
twenty ¢ 

"A Key slot in the bottom aligns the 
fixture. If itis taken off the p 
used om aniother machine, a light cut is 
taken off the work-holding surface. 


Micrometer Stand for Keeping 
‘Thin Pieces in Alignment 
THEN ricco, strip. stock, andthe 

tke are hard to’ measure accurately 
with a micrometer, as there is ord 
Side wot tone wi 


the spindle of U 
micrometer. ‘The 
potogranig 

fustration sho 
sheet metal 
theft face 


and provides a 
surface against 


How the stand is used in mensaring & thio 
ing and drawings to show the contraction 
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“Same set, but 
here’s what put 
new life in my 
radio tubes” 


GIVE tw9 people the same kind of 
set, proper aerials and equivalent 
geographical conditions, and onc set 
owner will get good results continu- 
ously, and the other poor. Why? 
Chiefly because the successful one pays proper 
attention to the upkeep of tubes and batteries, 
‘There is no denying that peppy tubes make a 
world of difference in reception, 

This docs not mean buying new tubes either, 
Te means simply new life to old tubes chra 
using the Sterling Tube Reactivator. It 
means good radio and permanent tube 
“R 


Ste ae 
Ait a rpg ho hy cr ond pet of ae 
Wiper dale cont commaden yoni i, 


THE 
STERLING MANUFACTURING CO. 
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ASK... ANY. . RADIO. . ENGINEER 


Using a Small nomny 
To Do a Large Job 


By Acoerr A. Battier 
Vocational Instructor, Cokoes, N.Y. 


‘The problem way ai connecting ae 
Seem eahaust manifold with © email shaper 


V a $2.in. job may be accomplished 

(Gin. shaper is shown in the 

accompanying illustrations. The method 

‘was used in this case for shaping the con- 
on an exhaust manifold. 


CA SPECIALLY designed “A” 
battery for radio service. There 
is nothing like it in its field. || 
Proportioned to permit ease of 
handling and convenience of cab 
inet assembly and storage, you 
may expect this new Burgess cre- || length of the cas 
ation to give you the length of | ‘capacity of the sh 


service and dependability under 
all conditions for which all prod- 
ucts of Burgess are noted. 

If you are using the ordinary | 
type of No. 6 “A™ battery, we 
suggest that you learn for your- 
self from the Burgess Radio “A™ 
the measure of service you have |) | 
‘a right to expect. 

Ask Any Radio Engineer 
Burorss Battery Company 


vise turned about 45 deg. to the right. 
swinging the vise about the same amount 
to about 90 deg. from the 
was possible to reach tI 
igs without difficulty. 


Gmmnat Sates Orrice: Cxicaco 


Grinding Very Small Radi 

AN cccasion when a very small 
Ohiios fad to, be: ground with 
andar aac grin the writer had 
asother pair of Gt and lone pure 
mera and the argent 

pal ie ine that would run 
in ey ifter was arranged for 


BURGESS : 


RADIO BATTERIES 


a ie a large grinding wheel was on 


per 16 
ree ofthe hugs were planed with the | 


1927 CATALOG 


JUST OUT! 
SEND FOR YOUR COPY 
RANDOLPH RADIO: hie: 


eye Sembee ‘@yBe SunburnProoff 
ae. 


DEAFNESS IS MISERY 


GOOD HEARING A JOY 
Milo of 


0. CEONARD, Inc, Ste 144 70S a, New York 


Read Interesting article on 
Page 4. ‘‘How$100a Month, 
Invested Properly, Can 
Make You Independent.” 


PUGS TENTED Le 


“i tate 
PBUCHSTEIN CO, 610-3 Are, Sa, Mink nn. 
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De 
Fg 2, Two radically iteren types of eee 
Intobe Qo), aad iews of ne reer 

fof material, For cast iron or malleable 

iron you can use a reamer that is really 
dull and yet get quite a good result. For 
tyrast oF steel you need a sharp tool in 
order to get a smooth hole, Alo, for the 
finest work ow hard brass or bronze ai 

flso for steel, you need a Tubricant like 

Tard ol 


Tong hole can be reamed better 
wit roumer tapered at toe end. "For 
TS ehore ele through. ploce of thin 
fast ren, sted or brass, you need tose 
type of reamer. Look at. this sketeb 
Gig. 8). ACA iva cast-iron flange having 
 trosode-hall inch hole, five inches 
foug' Sou pout ren ths Lind t hte 
{ils nd of materi with the enfanry 


know the difference 
etween a fluted 


supposed to give more ace 

CUR?" responded Harvey 
Kehere,”* said Grimes. Here 
‘a sectional view of a piece of work (DD), 


PLE OUTED 


sey oles cine tes eesth o 
Ie no cutting eriges along the length of 
tis teary fost kip. proves ot E ts 
allow chips to pass out, or for lubricant. 
‘The outasle of this Kind of reamer i 
ground cylindrical so it cannot-cut oF 
fclarge the hole. For this reason it is 
Useful on a fb lie (Continued on pope 126) 
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Gocentnel 


original musical principle 
now applied to radio 


‘Your radio set gets all the sound waves now. Does 
your speaker reproduce all—or only part of them? 

Cone have large conical parchment dia- 
phragma Hitherto,these diaphragms have been Con- 
centric, with the stylus (actuating unit]at the center. 

‘Nowthe first scientificcone—the newSaal Cone— 
is Eccentric. The center—literally “off center.” This 
construction is based on known musical laws, 
Note the diagram—the Saal in comparison with that 
‘most melodious instrument—the harp. In the harp 
{2s in the piano) long stringsproduce deep low vibra- 
tions, High notes require small space, short strings. 
Similarlyin sound reproduction high notes require less 
‘shace for expression than deep low tones. 

‘These exact proportions of vibrating area, fixed by 
scientific principles, are now provided by ‘the Saal 
Ec-centric Cone. Balanced reproduction without um- 
necessary size, 

Performance? All the music—much of which you 
szeraiing Operates petetirwithor withourpover 
‘amplifier. Tone unsurpassed by any speaker in 1 
world. Nodrumorbarreleffect. And at a price never 
before offered in a quality speaker. 

A highly decorative instrument with scrollwork 
medallion and border design in gold. 

Investigate this principle—hear it. Write for de- 
scriptive literature. 

H. G. SAAL COMPANY 
° 1800 Montrose Avenue = Chicago, Illinois 


AAIL 


WORLD FAMOUS MAKERS OF HORNS - CONES - PEDESTALS 
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eee 
\sviddy 


“ATKINS” 
Name on the 


Blade 6 


ly Cross 
Cut Saw made of "'Silver 
Steel” to hold its edge 
longer. gment 

ound" Cross Cut Saw 10 
Cut faster and casier—the 
only saw packed with the 
BLUESTICK forprotection. 
Save time, money and labor 
by looking for the AT 
KINS name on any saw for 


the only "se 


or metal. Ask for the 
‘Cross Cut Saw’ book 
FREE, ot information on 
better saws for any purpose 


E. C, ATKINS & CO. 


Enablohed 1887 


[sid boring tools. 
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Making Reamers 


estional from maw 135 


that at B (Fig. 3). A fluted reamer might 
drag in the hole and enlarge it, but a 
rose reamer could not do this. Do you 
get the idea, Harvey? 

“Oh, yes. Lunderstand it thoroughly 
now, Mr. Grimes.” 


‘you are reami 
the work sh 
the reamer 
else (if the work is in a jig) the reamer 
should be piloted ina bushing. If you are 
doing a job in a turret lathe, the reamer 
‘should be held in a floating holder as at 
Ain this diagram (Fig. 4). ‘That allows 
the reamer to follow the hole and cut 
evenly. With a large and heavy reamer, 
{you should support it by hand and stea 

it as it enters the hole to prevent getting, 
a bell-mouth hole as at B. ‘This might be 
caused by the weight of the reamer, if 
not supported. 


I follow the drilled hole. or 


* ANOTHER point of importance to 
remetuber ts this: Suppose you have 

a Tot of work like that at A (Fig. 3). If 

{You use just a boring bar and reamer, 

ill probably find « variation of fro 

to two thousandths in t 


finishin 
‘that, Mr. Grimes, f 
my own experience,” said Harvey, 
even with two boring cuts I have some- 
imes had trouble, How do you account 
for that?” 

“Well, it may have been because you 
didn’t allow enough stock for the reamer 
to cut. With only a small allowance— 


times pushes the metal away and doesn’t 

it properly. I have known cases of 
this kind when a reamer removing ten 
thousandths of the stock did not give an 
accurate hole, yet, by giving it twenty 
thousandths of stock to remove, the holes 
‘were accurate and uniform in size. These 
fare good things to put down in your 
notebook.” 


“TOL PUTTING them all down, Mr. 
Grimes," Harvey assured him, “but 
now you haven't told me anything about 
tapered holes and taper reamers. T have 
had trouble several times with taper jobs 
Can't you give me some dope on these, 
‘too? 

“I guess we shall have to 
next time you come up, Harv 
reamers are funny 
take one problem at a time 


IN HIS next article Mr. Dowd, who is 

‘one of the leading authorities on 
Xooling methods and machine shop ef- 
ficiency, will tell how to get best results 


Will we fly tothe SouthPole? 


Provides a nolslews range 


lt 


Fit 


Hes 


2 
i 


Skin Trouble: 


Cleared Up-—often in 24 hours, | To peo 
on bo, che a 
‘ruptions on the face or body, barbers iteh, 

largest pores, ily or shiny. ekin, 
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Sturdy Gear Puller and 
Commutator Tool 


VERY mechanic wishes to have cer- 
tain personal tools for the hard little 
jobs that come along. Among those T 
wwe made and found useful on many 
| cceasions is the gear puller illustrated. Its 


—f\ 


Gene puller of wide 


S 


Another times 
saving tool is that 


tators below the surface. A por- 
ion of a hack saw blade forms the eutting 
element, ‘The handle is made hollow to 
the cutting edges of 
ness. —J. D. Gonae. 


How the nw for cutting commutator mice 
{'tude, ‘The whole tool inonly 65. tong. 


Vise Fixture Holds Long Gibs 
for Filing or Scraping 
i Beste wibs, or similar which 


require to be draw filed or scraped, 
are often difficult to hold in vise. ‘The 
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M 


fen in every 


Ihave made our watches famous, 


Ladies’ Wrist Watches 
Arti, devel nd! wrnt watches 


A slens. Bent on ‘approval and sold on payments, 


Write for Santa Fe" Watch Book 

Blip. the coupon, fll out and roecive the 

Fite: WATCH BOOK Just the pres. 
eat wath cam sant in white 
ancy shapes 


Wear the watch 30 days FREE 
for your examination and approval without 
Ponty. down. "Nothing tw" rak. “Bee” the 
Watch before you buy. 


Write for Now ook Today and Select Your 
‘Wauths salt Codpon. 


€ 
4) Santa Fe Watch Company 


1-t9-Thomas Bulldog, 
(tome of the Event Sata Fe Rallway) 
A. Limited Offer! 


aa Ye Merl 
area 


‘Banta Fe Watch Company, 
"ps0 Toons Dulllng, Topeka, 
feeb 


Y wertion your Rew 
oninnine "your 


holder shown was made to clamp. such 
work by the-ends and avoids scarring it 


Was slotted to allow for variations in 
Tength. ‘The end clamp can be made in | 
convenient TW, 


with ordinary vise jaws. The stop plate & 


YOU CAN BUILD THIS IDEAL 
WORK-BENCH—YOURSELF 


Tite, planar of working with tole a home 
seinen hes wre 
a ged vines One that 
{rawr and tol cnet ba constant incent 
to ep tos i order and give them the cares 
Station they deserve 

‘A Blueprint of the Home Workbeach il 


trated, with fall size details and bill of materials 
may be obtained by sending 25 cents to— 


jp" POPULAR SCIENCE MONTHLY 


250 FOURTH AVENUE ‘NEW YORK 
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$3.50 02%. 


DEALER on 
‘Sincr 


Radio Reception is only \ 
as good as its Tone Quality 


Vutec brings only, distorted 
pres ciere 


beings 
THE CARBORUNDUM STABILIZING 
Sqiadeapatice’ DETECTOR UNIT 
cascancor 


Square Vise Equipped | 
for Angular Work 
| By Henry Simon 


-Y A simple method of angular adjust 

‘ment, a small, square vise of stand- 
ard type may be used to make short work. 
of many awkward jobs. 

‘Two hardened pins are located under 
the gap of the vise so as to protrude about 
4 in. on each side. ‘These permit the vise 
to rock on the jaws of a larger receiving 
vise. A protractor scale makes it possible 
to locate the vise correctly and instantly | 
at any required posit 

‘The sides of the vise should be smoothed 
to a high finish by the use, first, of a flat 
file, and then by rubbing with a flat block 
around which a piece of fine abrasive 
‘loth has been wrapped. 

After the center for one hole has been 
marked with a fine prickpunch, its Joca- 
tion is transferred to the opposite side by 
‘means of an accurate square, ‘This opera- 
tion must be done carefully and should be 
checked several times, ‘The prick marks 


Eanes 
fine Carbort= 


IMPROVES 
‘ANY SET 


Detector Alone 
B10. 


b potosst 


‘Any type of halt can be made to lie down 


tell how they keep 
their hair in place 
Modder, “alow do ater fellows keed 


too. So we went out and actually taed 
10.958 college men—to get the facts 


college fll helming) 
that college fellows overwhelmingly 
prefer to all others is—Stacomb. 

Let us send you a generous sample of 
Stacomb, free—and after the first day 
‘you will know for yourself why so many 
Fellows prefer this dressing. 


958 College Men, 


b 


| How to adapt small vise for angular work 
‘ands sugeetion for laying out the pro 
tractor ale na simple Yet accurate Way 


then should be into center punch 
amar of sufient sie to ie he de 
The holes are made by the use of a No, 
‘88 dil follawed ly a No, 31, the rev 
hole being slightly Tess than 34 in, 


|FE9 would You Pays16 
| for Winter Comfort 


the channel of the vise, to permit the pins 


to be knocked out if 

‘The pins are small 
rod, slightly tapered at ‘Phey 
should be hardened and drawn to a blue. 

With them in place, the protractor scale 
ares are drawn, tsing as the center a prick 
inark just below anda close as pomible 
to the pin. ‘The degree marks are laid out 
con these ares. ‘The diagram shows the 
distances for a radius of @ in. the distance 
being proportionately smalier or larger 
for other radii. 

‘Start by laying out the zero line, being 
careful to, get it exactly parallel to the 
bottom of the vise. “From it lay out all 
S-deg. locations and mark them with a 

After these have been 
|. draw lines through these marks, 
tangent With the lower elge of the pi 
Hold a scale firmly in place at each loea 
tion with a C-clamp to allow a scratch awl 
to be used without danger of the scale's 

ing. The 1-deg. marks then are prick 


with Wirfs Home Comfort 
Weatherstripforsolittle money 
they can’t afford not to do i. 
$16 will make 10 average doors 
‘of windows weatherproof dust- 


E.J.WIRFS ORGANIZATION 
Prachi aia 
mannan setae | 


‘Where a surface grinder is available and 
finer work is required, it will pay to grind 
the vise on all registering faces, starting 
with the inner one, upon which the mov= 
Be) thle jaw runs. 
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Bootleg Oil 
(Contin rom pg 1) 
oils and a specified. brand, he still ean 
pocket a profit of 200 percent! 
‘Deception is made doubly easy by the 
‘when it comes to motor ol, m 


facturers and have faith in their prod 
More than ninety perent of automobiles 


us what we ask for. 
‘When you go up to a filling stati 
what do you say 


honest, he 


If the filling station man 

jives you what you ask for, oF says h 
flan€ got it. The ian’, he gives ‘son 
| whatever he wants to. 


'UPPOSE you pull up for crank ease 
Fwo gallons of used oil are 
and two gallons of fresh oil 
mt pay your 82 and go 01 
ng the drained oil in the 
the machine. W 
You are gone, the dishonest service sta; 
tion proprietor can pour the oil drained 
from your erank case into his oil barrel, 
alter filte Ke 
and grit, ou 
‘That puts him just $2 ahead of the gas 
What does he ‘eure about damay 


ing the very conservative estimate 
sold 


tates there are some 20, 
les and trucks. At an average cost 
£2000 apiece, that means $12,000,000,- 
000 worth of automobiles. The life of the 
average car is about six years. twe 


Tike $2,000,000,000 a year. 
Considering ‘that a car wears down 
when bad oil is used— 


like $250,000,000 damage a year caused 
by the twenty-five percent of marketed 
vil that is bad. 


Teese sae 
tious the daa 


recent laboratory revelations—then the 
Joss is a billion dollars a year! 

Professor Masson, in the report of his 
tests of oil samples, states that the use 


of these spurious oils is making worthless 
lions of dollars worth of machinery.” 

And Judge George W.. 

Justice of the New 

Frauds Court, who already has held six 

alleged oil tind on page 136) 


have, in depreciation ‘alone, something | 
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Unless, perchance, they're tears of joy. 
For there’s only unalloyed pleasure in a 
set kept at its lively best with a Rectigon. 
‘Your batteries are charged with ease and 
convenience. But more than solid com- 
fort—there’s no costly grief. You'll shed 

no agonizing tears because of spoiled furnishings, ruined clothes. 

‘You can do your charging wherever you wish, There’s nothing 

and 


do your own charging with 


The tinghouse 
Rectigon wits 


THE RECTIGON'S a supecb Westinghouse product 
‘Things you canfee, lite eft heavy insulation, thing 
you can se, ike the durably enameled case—all are et 
heat quality. Westinghouse also manufactures 
complete line of radio instruments, and Micarta panels 

Sind bes. 
WestiNenots 
pr 


ECTRIC & MANUFACTURI 
KDKA- KYW-WiiZ”- KPEX 


No Storage Battery Radio is Complete Without a Rectigon 


84 Illustrated Pages 
of Radio Bargains! 
Write for Catalog Today 


RANDOLPH RADIO CORP. 
180 N-UNION AV. Dept.3 _CHICACO, ILL 


Wine wc Sach 


tee nt nd ‘the 
FREE CATALOG 
Sco for We TO-DAY. 


‘GERSTOER & 
Ss GhealSe Se. 
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And Now— 
the Bass Note 


Circuit 
in a 2-dial hook-up 


that crystal. purity 
of tone—from highest soprano down to 
‘deepest, richest bass. The same astonishing 
Daven ‘Ba 


For instance, two tuning dials only— 
{instead of the usually accepted three. An 
R. F. choke coil that prevents the radio 
waves from entering the audio amplifier. 
A special compensating condenser that in- 
‘creases selectivity, expecially in long-dis- 
tance tuning, And a brand new layout, 
requiring less base space and a smaller, 
neater panel. 


Read “How to Build the 
‘Bass-Note Circuit” 

A brand new booklet that tells you in the 
simplest, clearest way how to make your 
‘elf a Daven Bass Note Receiver. And 
wiring diagram of an altogether new type 

‘doy can follow it clearly—shows you 


you obtain. Get 9 
dition is plentiful—later on, you might 
hhave to wait for another printing 


AV 


Bass Note Circuit 
for Complete Radio Reception 


New Edition 
Daven Manual 

This valuable book ex 
Plaine” Daven Armptisea 
Fon in full etal. and 
shows ow to‘appiy it to 
oupeet” Bela dealers, 
Soop 

“SH eof Mal” 
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Bootleg Oil 


(Costin fam page 125) 


~“gyps” for the Court of Special Sessions, 
hhas quoted evidence showing that in cer- 
tain localities the substitution of poor 
oils for genuine has reached half of all 


the duty of those who are 
terested in guarding the nation’s 
‘enormous investment, in motor cars 
against undue depreciation and loss,” 
says Justice Simpson, “to detect, these 
fraudulent practices and bring the of- 
fenders before the bar of justice.” 


rr next to impossible for the car 
‘owners to detect substitution from the 

nce of the oils he buys, and the 
ificlty. is increased by the fact. that 


‘standard 
“The detection of these inferior grades 
of oil is a job for an expert,” say's Edmond 


AW the 
eaten ak Deis Laie Vee 
the microscope they show up grit whicl 
‘may not be visible to the naked eye, but 
which soon ruins the vital parts of the 
engin 

‘Of course there are certain signs that 
will tell you when your motor is t 
to run on bad oil.” One of these is an 
overheated engine, as indicated by the 


‘motor thermometer or by 
tor. 


Another is a low read 
dash. 
the engine is run- 
mally the ease that 
the discovers is made after much of the 


damage has been d 


HERE are two ways to protect your- 
i 0 purchase Your 


buy your oil only in sealed eans bearing 
the trade mark of a reputable manu- 


facturer. 
‘When the legislators of forty-two states 
meet early next year to enact measures 
making it unlawful to sell substitute or 
ous oil, you can help to place these 
tatute books, and to 

stamp out a growing national swindle, 


‘Test Flier’s Sense of Balance 


AS EIABORATE new mechanism to 
test the influence of rotation on 
‘aviation students has been installed at 
St. Cyr. the famous officers’ training 
‘camp near Paris, France. It is intended 
to test the sense of balance, as well as the 
sight and hearing, of the candidate. 
imself in 


is thrust into a dark funnel so that he 
eannot see. ‘The “armchair” is manipu- 
lated. by electricity, and during the test 


‘November, 1926 


P. RACTICAL Booxs 


‘THAT WILL 


RAISE YOUR PAy 
WEITTENincasy-to-understand 


non-technical language these 
books will help you in your chosen 
trade. Every book is an entire 
course of instruction condensed into 
one volume. ‘Thousands of men have 
used them to increase their pay. 
You will find them full of informa- 
tion and ideas that will help you 
raise your pay. 


Painting and Decorating 


New lado Prsahing 


‘Steam Engineering _ 
Pring Hunde fo, Sram Roggny 
wakinntio Guna Ane i 

a ag 
iat 


‘Cloth 


ei i 
Tail Bginetng 


Sasennd 
miner: Leathe $1.89, 


Carpentry Books 
_ corres 


‘Tinker Pram 
iallters Architect raving 

Concrete, 8 
Proce Bar 0 
ova Framing’ by Va Gusboc 3 


Electrical Books 
‘Telephony. Including Automatic Swit 
erent op beh 
Pratl Abate ciety 
ps 

Wotan BEA 


CHECK 


—the books you want and mail 
today with your remittance. 

Je will send you the books you ordex on 
‘our guarantee that if you are not thoroxy 
Sted with them we will return your 
money. 

Poputar Science Monruty 

250 Fourth Avenue 
‘New York 


Popular Science Monthly 


eo end re the Soke awe chek 
BEET Shay mentee oe a 


Shee books On the tase that’ iam 
SEESRST ny money mal be refunce 


Adres. 
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*14,400 


{In 6 Months } 


H.G.Stewart made that amount fn a new 


Saws Wood Fast 


fee 


Freee eae het 
ese ok tout Enis Hr Se Ras 


HEAVEN and HELL 


‘By Emanuel Swedenbarg 
day, This book of 631 pages, oF 
any of the following works 0 
‘Swedenborg, printed in large 


will be sent prepaid on receipt 
Gf 5 conta per book: 

ina the weyetscal othe waive neh ot 

the human sont iy the ine and win of Gof 

fe fandamenal need o estos 


Serer nso aioe 

Dalline of the primary proceses of cFeations 
Hesren and fail =, 

‘As epoch marking revelation of the comaioes 

‘hat preva inthe pra word a of ews 

AndeFwhicl cach man nds us sata shade 


AN Swe 
ULES alae erect. New Yor 
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Chemists Vision the 


Future 
(Contin tom mae 82 


decorations. Dr, Wendt gives the follow- 
ing astonishing description of the homes 
our children may live 

“The house of the near future may 
well be built of steel, with lucquer finish, 
Dakdlite furiture, ‘composition floors 


rayon draperies. ‘These are all sy 
and composition materials not fou 


ture, and they all release wood and the 
ral fibers for superior usefulness as 


to last for two or three hundred 
Years experts aay, at the present rate 
‘of consumption cop in and 
timony will be gone 
replace them elemists are developing al- 
‘that. will not rust, of great strength 
‘and durability. 
‘Two synthetic metals, duralumin and 
magnelium, are among the wonders of 
day. ‘They have made possible the 
construction of the modern airshi 
such alloys of steel as chromium 
wnadium, far stronger than steel, 
strength to delicate high 


ations ak beep Today 
Copper, three Sithe of our eatinony, 
eighth of our a sat i thirds Co 
Se reererd cook year’ beat 

‘America's traah piles. uy 
Wien this soure fll, we are assured 
potites for. the: metal will 

oe exanaple, when { 
Kner avaliable for’ waking food 
that 


position containers, osibly of water 
Dra pape linet ith ard, water 
Fevsting foc 


YNTHETIC tires from 
Rubber GQ rireleun areca asta! 
achievement ofthe laboratory, though not 
Yet developed toa point where they are 
Sommercally practicable, Its estimated 
that from only a fraction of the crude oil 
produced in the United States last year, 
there could ‘be produced. four’ billion 
pounds of rubber, or ten times the present 
Consumption inthis country. ‘Robber 
also is already being produced, as are 
paper, cattle food atu fertilizer, from the 
Common milkweed; while another chemist 
Plans to make rubber from California 
hale. 

‘The list of synthetic products that 
are coming into use more and more every 
day: could. be ‘continued almost inde 
hitely. It would include many kinds of 
‘drugs’ and ‘medicines (the latest. made 
from scrap leather and old shoes), new 
Quickalrying paints, the many wseful 
Compositions derived from resin—even 
artificial perfumes that duplicate the fra- 
france of living Blossoms. ‘The list makes 


us gaspas we wonder what will come next. 


ade, ight ail wine 
iotee volume’ tnd 
distance than a cor- 
roded, soot-covered aerial? 
‘The corroded, tamished sur- 


to the set. That is why 
theshiny, smooth wires 
of a Beldenamel 


Beldenamel 
Acrial,now,you 
will be ‘through 


al That ia why 20 many old, 
‘aerials are 
mal ith Beldenamel 
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The First UNIVERSAL Condenser 


y 


of different dials, 
placed by 


ey) 


Avoids Crowding 
‘at any part of 
the wove bond 

‘The New "*Midline 

denser has every refinement 

earned from Hammarlund’s 
1G years experience, i. the 

Imantfacture of pression in 

feruments “Aue “inal 

Standard capacities—ei 

and multiple models. or 

“hy the “etter rao 


‘operation. 


HAM! 


The New Hammarlund 


“MIDLINE” 
With Full-Floating Rotor Shaft 


‘The shaft may be adjusted to any 
desired length for accommodation 


oF it may be re 


a longer shaft for dire 
to nether condense 
‘Gears, Cams oF pulleys may be mt 
tached for” anya mt oi 
tingle-control multiple eonslenset 


MARLUND MANUFACTURIN 
424-438 W. 33rd Street, New York 


For Betmn Radio 
ammarlund 


PRECISION 


PRODUCTS 


A Cedar and Mahogany 
Chest You Can Make 
at Home 


A 2c Stamp 


—will start you on the road to 
success. See Money Making Op- 


Frew pieces of furniture that the 
home worker can make will better 
repay his efforts than a cedar chest. 
When it is trimmed with mahogany 
it is a very beautiful as well as useful 
piece of furniture, 

The chest we show the working 
drawings for is 3 ft. 2 in. long, 17 in. 
wide and x9 in. high. "The ‘sliding 
tray—which greatly increases the co 
venience of a cedar chest is 434 in. 
deep. 

Complete working details are con- 
tained in a blueprint obtainable for 
asc from— 


Porutar Science MonTHLY 
250 FOURTH AVE. NEW YORK 


| portunities on pages 134 to 165. 
Electric Drill) 
Electric Saw. 


Look! A SpeedWay Portable 14 H. P. 
Eleetrie Dnil and = SpeedWay Poi 
able Electric Hand Saw can now be 
yours for a trivial down payment. 


ee 


er’ thaat"any tool Joy ave ever 
segrdy, sompnet 
Toda nated the wothd over Yor 
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——___—— 
Marvels of Light 
(Continue rom pore 3) 

the heater which was being advertised, 
‘The heat beam was much like the beam 
of a searchlight, which, it is 
what it was. The only d 
the rays were longer in wave length. They. 
came within the black light range and 
‘were invisible to the 

‘The other form of invisible light, the 
kind used by Dr. Wood to light up his 
Visitor's teeth, lies at the other end of the 


ESE ultra 
used widely 
ease, especially 


let rays are now being, 
it of dis- 
children's disease 
called rickets. ‘They are responsible, also, 
for most of the sunburn you sul 
ummer. ‘There exist certain che 
which are opaque to the ultra-violet rays, 


just as black ink is opaque to visible light 
Paint your skin with one of these chemi- 
cals, some of which are and you 


‘can lie in the sun all day with never a fear 
of sunburn. 

The effect of these ultra-violet rays in 
raking teeth and other objects shine hus 
ound striking application at the hasuls 
of M. Jacques Risler, a young scientist 
in Paris. in M. Risee's Jaboratory you 
sce a amall static, apparently composed 
Of marble or porcelain. ‘The room’ is 

I Suddenly the statue begins to 
You pick i up 
t bea seems 


statue is made of mat 
in ultra-violet light, 
which is thrown on the statue from a.con- 
cealed generator. 


TENTISTS call this secondhand 

radiation of light “fluorescence.” It 
is of special interest because it is cold 
Tight. "No heat accompanies it. In this it 
resembles the light emitted by fief 
glowworms and by other Iu 
Creatures, many different kinds of wh 
fare known to the naturalists, William 
Beebe, the famous naturalist, of the New 
‘York Zoological Society, has even de- 
scribed the existence of a South American 
Deetle which goes equipped with two 
greenish lights in front and a red tail 
behind, for all the world like some tiny 
flying automobile. 

‘In the depths of the sea the majority 
‘of creatures seem to be equipped with 
light-producing organs of this kind, If we 
could devise some diving suit capable of 
descending a mile or more below the sur- 
face, the sights would be astounding. 
Here would be a great fish with a light 
hung out in front of his mouth, like a 
lantern. A luminous shrimp would swim 
past, glowing all (Continued on page 133} 
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Marvels of Light 


(Coninvel from page 138) 
over with a bright bluish light. Next we 
might glimpse a fish with rows of shining 
light spots down his sides, like the lighted 
portholes of a steamer. ‘There is even a 

us 


creature which discharges a lum 
fluid when frightened. 
Professor 


E 
laboratory varieties “of living bacteria 
which are so luminous that a flask full of 
them, living in culture solution, gives 
enough light to read by, even to take 
hhotographs 

P Certain useful to 


Newton Harvey, of 


would be 


liate probal 
light” will be produced by 
lat 


Mi 
‘than the tect 
olet raysare the marvelous X-rays which 
‘surgeons use to penetrate the human body. 
Shorter still are the rays emitted by 
rad And finally, as the shortest 
waves of light which seience has yet found, 
fare the remarkable cosmic rays recently 
discovered by Professor R.A. Millikan of 
stitute of Tech 
over these rays, 
‘and his assistant had to climb the tallest 
mountain in C vl then sien in 
‘4 lake there, Close to sea level, the de- 
tection of these cosmic rays had proved 
there were too many other 


proved the reality of these waves 


IHESE cosmic rays are believed 
re earth fr 
ie depths 0 


where, It has been sug- 
come from the spiral 
ses of stars at enor- 
the earth, One of 


even to 
fare away. Pro- 
of Harvard U 


ceivable distance of ten million light- 
‘years away from the earth. 

Remember that light travels 186,300 
miles in one second. ‘Then imagine how 
far this light will travel in a year. ‘Then 
multiply this by ten million years. ‘The 
result, in miles, is a figure of twenty 
digits, 

"That is the longest distance yet meas- 
ured in the universe and light is the yard- 
stick that enabled us to measure i 
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In a Sifty-anywhere 


\s eanly a setting up 
poe you can have © 100% ecient 
SURE serial—onyishere N 
hole ta denon, ane 
Eons in uner or over window oF 
doe whch gam then, loved 
fieht without harm to wire 
$Fate Jour et with you to fiend’ 
Tomer en” tip Use. for 
demonstrating, experimenting, at 
fs permanent’ aerial Can also be 
Tndoors, Mil coupon if dealer 
cannot supply you. 


SAVE 4% TO 42! 
Everything in Radio 
WRITE for CATALOG — FREE 


RANDOLPH RADIO CORP. 
TAO.MCUNION AV. Dept. 3 CHICAGO, ALL 


Build Your Own Airplane 


Blueprints and Material Now Ready 
for Builders 
EASY TO BUY EASY TO FLY 


TheLINCOLNSPORTPLANE 
bs : 


Ship Model Plans 


‘od ontrutions. «Bang build 


SEA ARTS GUILD, 
405.N RLEVENTH AVE MILWAUKEE, WIS. 


a geht Moneplane, lor 
eel periermances 


oun xe 
AF tal 


LINCOLN STANDARD AIRCRAFT COMPANY 


Dept. S LINCOLN, NEBRASKA 


SOUTH BEND 
LATHES 
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Momexy IMlalkiin 


BOppontumities 


for Reeders of tyadlar Science Momtiiby 


& 


FREE RAILROAD FARE 


TO CHICAGO WHEN Y¥ ENROLL 
Get PRACTICAL 
he 


Bead iam 
Enno 


Send Coupon for Big Free Book 
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in the Money-Making Oppor- H 
‘tunities Section on pages 134. to 
165. Pick out the one that in- 
terests you most and then write 
aletter—not exceeding 170 words 
—telling us why you find the 
advertisement you have selected 
the most interesting. 

Entries for the contest will 
close on November Ist. The 
Winners and thelr letters will be 
Published in the January issue 
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it to you at once—by special 
delivery: mail—so you can de- 
cide right away, for yourself, 
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Latest Planes Herald New 

Era of Safety 

Cont 
to rest on a hillside three miles 
from the starting point. Oclze climbed 
tut unscathed, and the machine sulflered 
only: slight damage to the landing gear 
find a propeller blade. 

‘The development of big, commercial 
air liners for passengers and freight has 
resulted in an entirely different sort of 
safeguard—the use of multiple engines to 
prevent the chance of losing flying speed 
hear the ground. Machines of this type 
fare the big triple-engined Fokker mono- 
plane in which Commander Byrd flew to 
the North Pole; the new Sikorsky biplane 
built for the New York-to-Paris hop, and. 
the Stout metal monoplanes which the 
Ford plant is turning out for the com- 
mercial market. 


FLACH ofthese machines is driven by 
three powerful motors. Apparently de- 
intend to stop with three, 
Louis Bleriot, with 
nce in airplanes, has 
lant 
wgines, to earry thirty 
les 


signers do n 
ever, In 
his new confid 


Dr. Rumpler, one of the foremost 
rts, has gone him one be 


8 
ors are put to work when 
‘the lond is lifted,” he said trans 
portation they ‘are throttled down. If 
‘one motor goes out, the two others are 
increased to full speed. If two go out, 
Us remaining one gives the plane a broad 
field for a forced landing—a ten-mile 
radius for every thousand feet of altitude. 
For a plane five thousand feet in the air, 
‘this means a fifty-mile radius orlanding.” 


1TH 


itp 
“All three 


ich a reserve of power there 
seen litle to he feared by pas: 
engers. Pilot and. passengers can sail 
through the air with confidence; in all 
events their ship will remain under control. 

Planes such as these, of course, are 
designed primarily as commercial earriers 
and arg out of the question for popular 

is landing 

itiveexcept 
to commercial organizations and wealthy 
individuals. The Sikorsky plane cost 
something like $60,000. 

"The price of the latest Ford monoplane 
is $87,000, with the promise that after 
the first 100 machines are sold 
however, drop to 828,000. At the time of 
his conference with the President, Edsel 
Ford declared that eventually “we hope 
to put a machine in the air that will be 
proportionately as cheap as our pleasure 

‘A few days after this declaration, Henry 
Ford celebrated his sixty-third birthday 
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Popularity-Big Pay 

LEARN AVIATION 
QUICK! 


Aviation, With All Its Fascinating Ad- 

venture, Demands Red-Blooded Young 

Men! And Will Pay Them Magnificent 

i Sums! Read How Aviation’s Best- 

A Known Pioneers Will Help YOU to 

Qualify for One of the Big Jobs! Send 

Today for Your Copy of Our FREE Illustrated Book, Listing and 
Dentbing Positions That Pay $4,000 to $10,000 a Year! 


into this thrillin 


ing of all 
Jury professions, is grow- 
ig #0 swiftly that one can hardly keep 
track of all the ig new de- 
velopments. Air-mail routes have just 
been extended to form a 
vast nerial network over 
the entire U. 8. Airlines 
and airplane factories are 
springing up all over the 
- Men like Henry 
Mi 


profession at 


PREPARE 
For One of these 


POSITIONS 


teach vou the seerels—give 
you all the inside 
‘are essential 
cess. And, bet 
iy of Aviation is 


‘of commercial 
Aeronautics in ical 
‘The possibilities are so 
tremendous that they stag- 
ger imagination! 
Everything is set for the 
reatest boom in history. 
he fortunes that eame 
‘out of the automobile in- 
dustry and out of motion 
pictures will be nothing 
compared to the fortunes that will eome 


‘actually forget you 
studying, But best of al 
fare the ultimate rewards 
‘yourself to 


Send for FREE Book 


Send the coupon 


our mew, tre bok, ja 
mae t 


utot Aviation! ‘There isjust one thing fa 
holding ie up:—lack of trained ment fas 3 


Even in the beginning thousands will be Bs eee ren, os 


needed—and generously paid. The op- 
portunities open to them cannot be 

overestimated, Those who qualify 

‘quickly will find themselves o 

road to undreamed of mone 
ssuccess—popularity—and prom- 


‘Start by Becoming an Aviation 
Expert This Easy Way 

‘Think what Aviation offers you, 
Thrills such as you never had before! 
‘The praise and plaudits of the mul- 
titude. Ordinary salaries from $75 to 
better than $400.a week! And a chance 
to get in on the ground floor where re- 
wards will be unlimited! 


ay. 
AMERICAN SCHOOL, 
OF AVIATION 
Dept. 1368, 
3601 Michigan Ave., Chicago, IN, 
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: HaveYou These 
Symptoms of 
Nerve Exhaustion? 


0 you get ex: 
Dre Seles 
Do you become i 
fatigued after 
alight exertion ? 
‘Are your hands 
and “feet cold 
Do. you. suffer 
from constipation, 
or atmact oe 
? Tsyour sleep 
disturbedby trou 
bled dreams? 


pela 
of irriablity? Are you often loom 


and 
peasimiatie? Do you suffer veart 
palpitation, cold, sweats, ringing in th 


farm, ee 
‘These are only © few of the sigas, of 
weaky unhealthy ‘ner c ealy 
‘people of their you 


‘and health. 


What Causes Sick Nerves? 


In women this is largely due to over- 
active emotion to the constant tur 
moll in their domestic and marital 
relations. In men, these signs of nerve 
‘exhnuntion are. produced asa result of 
Worries, intense concentration, excemcs 
nd viees, ‘The mad pace at which we are 

wrecking the entire Nervous 


thaustion is not a malady that 
comes on suddenly. In fact, it is a very 
midual development that deceives scores 
of men ‘who appear to be 

the best Yet all the time their 
nerves are in constant state of upheaval, 
‘lowly undermining their entire organism. 


How To Strengthen Them 


No tonle oF ms 


pptem of 
“he ‘heal 


Myo teatrate, nt nrve forer, 


Read This Book 


Rasod uoon many yeary of intensive on 
oll tad, the famods Nerve Speunit 
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Tjenard Bisckntone, 2311 
Now York 


RICHARD BLACKSTONE, 
4311 Flatiron Bids, New York City. 
Plone send me a cop of your book, "New Nerves 


tor Old" Tam enclosing 230 ts ean oe Same 
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Latest Planes Herald New 
Era of Safety 
(Continstfrompage 168 

long logked-for “sky fiver." the secrets 


pounds, is one of the smallest single 
sealers ever bi Tu wings meaeae caly 
y-two feet across, and its e 

is only fifteen feet long. 
“AL present the plane should be re- 
garded entirely as experimental,” said Mr. 
Ford. The it, however, gives 


testimony that the flying car for the man 
of small means is more than a dream. 


feat the rear end of the hangar, by 
time it left the hangar entrance 
sailing through the air. Later, observers 
‘watched it spin down a country road like 

fomobile, the tail skid having heen 
replaced by a wheel, thus demonstrating 
how easily the owner of such a machine 
could drive it from his home to any open 
place forthe take-off 

‘At present the * flivver”is driven at a 
speed! of 100 miles an hour by a three- 
Cylinder air-cooled motor. This will be 
replaced, it is said, by a two-cylinder 

‘which will reduce the weight of the 
‘machine to 310 pounds. 

Still another solution of the small- 
plane problem is offered by a novel plane 
with folding wings recently perfected by 
[Alfred A. Verville of Chicago, designer of 
‘winning machines. in the 1920 and 1028 
Pulitzer airraces. From spread of about 
thirty-five feet the wings ean be confined 
to a width of twelve feet. This makes it 
possible to house the plane ina shed only 
Twenty-five feet long. fourteen fect wide 
fand nine feet high. ‘Moreover, in case of 
forced landing in a field too small for a 
safe take-of, the pilot can fold down the 
‘wings, hail a passing motorist, and be 
Towed toa larger field. The transforma- 
tion takes about fifteen minutes. 


‘MPORTANT, too, is the recent 

‘announcement by the trustees of the 
$2,500,000 Fund for the Promotion of 
Aeronautics, established by Daniel Gug- 
genheim, that henceforth the fund will 
bhe devoted primarily to the promotion of 
safety in flying. At this writing rules are 
being prepared for an aviation safety 
contest, in which inventors offering the 
most promising ideas for making flying 
safer will be endowed with funds to carry 
‘on their experiments. 

"To the same end the fund already has 
made possible the establishment of schools 
of aeronautics in New York University, 
Leland Stanford University, and the 
California Institute of Technology. 

jHlow soon we shall ly our own ma- 

chines depends, experts agree, on how 
quickly foolproof machines can capture 
public confidence. Once that confidence 
has been gained and public demand 
created, quantity production and lower 
prices will be possible. ‘The wonderful 
history of the automobile will be repeated 
inthe air. 
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Will 1927 Be a Year 
Without a Summer? 
(Continue from page 20 


‘years, making reports on the sun’s radia 
tion, “All these reports are to be compared 
over @ series of years, and, if they are 
‘similar they will form an important basis 
for the work of those secking a scientific | 

system of long-range weather forecasting. 
‘The U.S. Weather Bureau up to now 
hhas regarded the difficulties in the way of 
accurate measurement of solar radiation 
‘as too great to warrant the adoption of a 
‘stem of long-range weather fore- 


“The weather bureau prizes the con- 
fidence of the public,” writes Charles F. 
Marvin, its chief, “and will continue to 
insist upon direct scientific evidence as 
the only legitimate basis for adopting « 
tem of forecasts, especially, for 
mths, seasons and years ahead. ‘The | 

public, eagerly awaiting the advent of 
may rest as 

ly seare 

Ihass for such forecasting 


N THE side of the 
that the 


thus wnge weather 
‘Clayton of the 


“An increase in 


id a fall of temperat 
resulting in achilly 


he made forecasts 
nce, from observations 
. They are said to have had an 
accuracy of 3 

Mr. Clayt 
made thus far 
tion by Dr. Abbot, who also is convinced 
it Weather forecasting can and should 
de from observations of solar 


“PAHERE has to be an immense task | 
‘of comparing data for stations all 
over the world all seasons of many 
h recorded solar changes, before 
ogists will be in shape to begin 
ing from the state of the sun's 
ss Dr. Abbot. “This great 
work is only begun. ‘The ground work is 
still to be laid by a tremendous amount of 
tabulating, and then the new method 
must be tested to see if itis sound, before 
the oficial weather service i justified in 
adopting it. 

Roce, doubles, the free lances 
‘as they have 
metimes th 

‘an impressive way, and when 
failures are apt to be for- | 


meteoro 
predi 


gotten.” 
Just how the assumed changes in the 
sun's heat affect our climate is a question 


that has not yet been solved. ‘The most 
striking theory isoffered by themeteorolo- 
gist, Herbert Janvrin Browne. 
Browne believes that several years of 
high solar constant will so alter the tem- 
‘of the ocean currents in the 
(Continued om page 146) 
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Will 1927 Be a Year 


Without a Summer? 
(Continued 1 7 


Pacific that the climate on the continents 
sy beaffected. ‘Thats, the oceans would 
become great storehouses of heat and, by 
warm currents such as the Gulf Stream, 
would distribute this accumulated heat 
‘over the land even long after the high 
‘solar constant causing this heat had been 
lowered. 

In other words, according to this theory, 
‘a hot sun over a number of years may 
form the basis for forecasts of a hotter- 
than-usual summer in our temperate zone 
for a certain year. Browne says that 1927 
will have an unusually cold summer 
because the solar constant has been 
decreasing steadily the last few years, 


GIN GILBERT WALKER, perhaps the 
sreatest of al the weather men, also be- 
eves we may have long:range forecasting 
‘some day. His opinion follows: 

The large variations of seasonal rain- 
fall, pressure and temperature are, in 
general, linked with variations in other 
parts of the earth, #0 there is every ca 
for hopefulness regarding the possibility 
‘of understanding and predicting them: 
But many researches needing time. and 
money are and it is highly 

ie that as Hite ax pomible should 
be done by careless work to. diminish 


ing-range forecasting.” 


Weather dominates everything. | Agri- 


all our social and economic progress. 
When agriculture fails, everything falls 


ber ‘more attention to the problems | 
vg 

Rene amas 
wimg eat he 
ydoamecine ere 
pep scene 
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rag ernie col Ie 
ened areas. With nearly all the clement 
eksoe ih pay ate dene 
octane femoral om fermi. 
the business of manufacturing, distribut- 
itn of mantre d 
ig ontaieg cota 
i a 


{E United States, because of the im- 

portance of its agriculture, is, of all 
nations, perhaps the most interested in 
the study of causes of the weather. It is 
only natural that more of its scientists 
should be searching for knowledge far 
afield. If it can be done, their ability and 
earnestness will tear away much of the 
veil of mystery enshrouding the greatest 
influence in our lives—the weather. Suc- 
‘cess will bring long-distance forecasting, 
‘a thing man has always wanted and 
which some men. have thought they had. 
Tt would rank as the most useful achieve- 
ment of mankind. 
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America’s First Great 
Experimenter 
Cnt fn ae 89 
noting “Tees two long wires would pie 
the fore of ell the plates of lose at once 
thru the dy any ata in 
uit with then 


TT Hbplatescouldalio be dischargedsep- 
rately, of in any number at a time. 
And the only difficulty with the battery 
seems to have been in charging it, Frank- 
Tin succeeded in killing small “animals, 
Knocking down men, and generally dem 

nstrating its enormous possibilities 

fowadays, of course, itis hard to appre- 
Gite wat progres in eect Knowle 
tcdge is represented by Franklin's work. 
Everyone runs his car with a battery or, 
fat least, uses one to ring 

At about this sau 


sides, was piv 
y that its coatings alternately 
J with bullet 
‘es on the 
he disk, glass 


Fixed near 


ried brass thimble 
lle 


pase ae 
L. " ‘he wheel he 


ey were 
ing been 


thy the th - 
Feported tnt this contrivance ran for at 
a *h as half an hour, ming treaty rev. 
ons a minute, "When Kinnersley had 
ted itso that ft would rng chimes, 
fr 'bocame the first. motor in electrical 
history 10 do an 
much wonder that Franklin was 
to pres forward his experinents 


‘TILL, he found time for other scientific 

interests. He could, forexample,discuss 
earthquakes, of which he had a theory of 
his own. In advancing possible causes, 
he proposed that the earth might be 
the cause of ‘shaking, due to. a 


ees which, 
might overflow to 
nd, becomin 


r pent up underground. 
wventually, this must burst out and 


re 


‘shake the earth. Lastly, he suggested 
iddlen fire, as producing’ sulphur, bitu- 
d the like, finally bursting into 


up the 
earthquake until it found an. escape 
‘through a voleano. Accordingly. he drew 
upa preliminary theory that the material 
cause of thunder, 

wakes. might be identical 
lammable breath of the 
phureous substance.” From, this, of 
Course, he was later to depart widely. In 
the meantime, he suggested an experi- 
ment.to produce an artificial earthquake 
by mixing iron filings and sulphur togeth- 
cr in a wet paste, burying them half a 
doen feet under ground and, at the end 
of six or seven hours, wa ‘them 
explode. (Continued on pope 148) 
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(Genin om pte 23 

Of course, such phenomena as the 


effects of light and heat, partic 
‘as drawn from the sun, 


ig what these two 
jo to various color 
he went to the trouble of cutting 
‘a number of small squares from all 
tinted materials he could find. I 
wintertin 
the s 


closely. Little by little the black pateh 


522 SCIENTIFIC AMERICAN BLDG. saak into the anow until it disappeared, 


1583 SCIENTIFIC AMERICAN BLDG. 


24, qb Sr, Now York Cy Washingon, D.C Neat, the dark blue piece snk lower 
1311 TOWER BUILDING 664 HOBART BUILDING |} | lower, until it, too was gone: and s0 on 
Chicago, Hl, ‘San Francixe, Cal. | until at last only the white piece remaia 
519 VAN NUYS BUILDING Upon the surface, almost unaffected. 
as Angele, Cal | 


Franklin had carefully taken the various 
times required; from the results he argued 
that these “were due to the varying 
degree, in. which certain colors, absorb 
heat. “It follows,” he declared, “that in 
the hot summer months man should wear 
white clothes," addi 
Practical afterthoug 
‘cover any means to keep them clean! 


te 
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and Trade Marks By Request. 
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HE story of so long and so generally 


AEF Seting suiet Direct to Wearer, 


his day, At 
it was stated that looking at this 
amazing man from the single aspect of 
the scientific side would be to make it 
impossible to peer around the angles at 
the other sides. This is unfortunate, 
because so many of Franklin's public and, 
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Handbook with illustrations, 100 mechani 


oti vane aan ad movements, Sent free on rexest. rivate experiences serve as instances of 
lua oelascnaikeseetere ff AUBERT E. DIETERICH is remarkable grasp upon all the mental, 
=e piynial’ factors of’ life. 


Formers member Eeoicing Corp U,8. Pott fee | moral, and phy 
bi fo Human nature, for example. 

‘Once, when he was anxious to be re- 
elected Clerk of the Pennsylvania Assen 
bly hhecause the job was both interesting 
and lucrative, he found himself actively 
‘opposed by a prominent member with 
candidate of his own. Very promptly, 
Franklin sent that member a polite note, 
requesting the loan of a certain valuable 
‘book in his library. The guileless ow 

ut complied with the request, his 
book soon came back to him with effusive 
thanks. What could the man do, when 
next they met, but. show that he was 
flattered, by being affable with Franklin? 
‘Then it was too late to escape Franklin's 
trap, and the two became firm friends. 
As Franklin, in an aside, remarked “H 
who hath once done you a favor will be 
more ready to do you another, than he 
hom you have youre obec. 
trick in practic ies, perhaps, but it 
is certainly based fa 
Franklin was never above applying any- 
thing that science might teach him, 
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America’s First Great 
Experimenter 


nual from page 1 
than in dissonance. In time, his fond- 
Jed him to applying to’ music his 
tific mind. 

fe designed what he called an “Ar 

ica,” to be played by the fingers. 
‘This he describes as “glasses, blown as 
nearly le in the form of hemis- 
‘sizes and each fitted 
"in the center. 


; the spindle 
h like a sewing mack 
largest spheres were 
diameter, the smallest thre 7 
all of them were ground very thin at the 
‘outside edges. ‘They were tuned b 
ing them into agreement with the notes 
‘a harp 
Franklin 
lay his instrun 
Frith a sponge of clean water 
‘Turn the spindle away from you. 
fingers over the wet glass 
"a glorified api 
varound the top 


showing that 
hhe was frugal, even in such pleasures 
‘as music, he add 
ther advantage is that, 
well tuned, it never needs retu 
‘Very often, his experiments and inv 
tions dealt, in one way or another, with 
‘lass. For another example, he is eredited 
With having designed the earliest bifocal 
spectacles. A pair of such lensas wi 
structed, under his personal directi 
Paris, In describing it, he wrote that it 
had long been known’ that men often 
needed one lens for reading, and another 
for distinguishing distant objects. His 
‘own experience was the usual one—hay- 
ing two pairs of spectacles, he alw 
had the wrong one in hand. And at table 
he needed both pairs, one for seeing his 
food, the other for reading the expression 
‘opposite - Frenc 
neighbor. Having hit upon the idea o 
the aplit lens, the two parts differently 
then glued together, he was 
|. He was now able to manage 


declared, as well as the 2 al 
gesture of the eyes in "making it easier 
to understand and to be understood 
Paris, yr 

fully 


CCORDING to history, his French 
did not need much help, because, 
from the instant he set foot on French 
soil, he scored a sweeping personal suc 
cess, For years, Poor Richard had been a 
sort of private Minister Resident and, 
when the news that Franklin actually had 
landed swept the count 
‘and woman in it was thrilled at the idea 
of welcoming the great philosopher in 
person. ‘They embraced the opportunity 
and, literally, Franklin himself. Far and 
near, all classes, (Continued on page 150) 
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America's First Great 


Experimenter 
Coatnud fom pat 168) 


long the road, to gay 
peasants crowded 


eep his elderly head wars or partly 

hrecause it was popular, never appeared 

ing the applause. 

‘as the mark of genius, 
ranklin, among the Fre 
n Rousseau, 


WIT i si was. repeated. from 
mouth tomouth; what he wrote was 
translated for general distribution, and 
he soon becamne'as much a figure in Paria 
au the King himself," Indeed, more vo, 
ince he was regarded as the embodiment 

fat then a0 near ita bloody 


abundant, 
torn li 

from the hands of kings 
introduced to Voltaire in publi 
not enough that the two sh 
hands; they were forced to 
‘other in proper Fren 


ing received him royally and 


and claims of a certain Dr. Mesmer, just 
then widely noted for miracul 
which he was supposed to have effected. 


basis of animal magneti 
science, or trickery, according as opi 
varies, which has ever since been known, 
as Mesmer-ism. — Solemnly collecting 
his patients about a bucket, and thrust- 
ing iron rods into their hands, he made 
passes before them, stuck a sudden finger 
into their faces, or touched the spot 
heumatisn, of what 
to he 
halt, 
immediately forgot their 
‘and went home rejoicit 
Sobery the commission ase ed fe 
investigate it can easily be 
ew euch. sm ‘after wool 
sppeal to Franklin. His mind, clioching 
upon the investigation, would not let go 
(Continued on page 151) 
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Experimenter 
tine! rom oe 150 

of information had been squeezed out oF 

until a reasonable conclusion, as far as 

tht be humanly possible, had been 

definitely reached. 

‘The commiusion watched the doctor 
“operate,” ‘The learned meinhers marked 
‘the spasms, the reactions, and the very 
heartbeats of all the patients. If the 
girl A... admitted a sensation of cold, 
then ‘her lame foot was touched, down 
Into the record went this admission. "It 
the boy B confessed toa sudden flash: 
of inward it in his twisted left arm, 

was calmly noted and gravely 
But, since most of the 


JI SEEMS probable that it was Prank 
in who suggested the next step—that 
thescientistsshould themselves be treated. 
‘One and all, they followed the course of 
‘waving fingers, each 


might not be 


fluenced by a colleague. 
Unfortunately for the learned Mesmer, 


the only result seems to have been that 
‘one commissioner felt a "severe pain in 
the pit of his stomach.” other 
efforts drew blank. 


Another sot of patients was assembled 
at Franklin's house ‘further 
af entirely “unconvincing. tests. 

ion submitted a long 

Teport, stating that 


exactly nothi ig that 
“every process, in which the means of 
the animal all be employed, 
‘cannot fail, in the end, of producing the 
most pernicious effects. 


Another chapter of this fascinating 
story of Franklin. will appear in next 
month's issue. You won't want to 
‘miss it. 


Beheaded Butterflies Live On 
TT HAT batteries not only continue to 

ith their heads cut off, but 
actually survive those not subjected to 


decapitation, was the announcement 
which recently caused a stir of ex 


ment among members of the Fren 
Academy of Science. ‘This experiment, 
termed one of the stran 

of scientific research worl 
ever recorded, was 


it examples 
in biology 


iologint. has 
developed contributed largely to the 
success of the experiment. Eighty-four 
butterflies were put under the knife, and 
fa like number were allowed to retain 
their heads, Without exception, it was 
reported, the headless ones outlived all 
the others, Scientists, to account for 
this strange experiment, are advancing 
the theory that. loss of the head reduces 
the amount of physical exertion necessary 
to sustain life. 
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P hicenars 


Why Men BeatWomen 


at Sports 
(Ceontinad fom page 31 
mighty wallops of long-hitting men stars. 
‘That is one of the reasons why guod 
golfers beat good women golfers— 
Superior driving. abil 


the result of 
greater strength and usually of better 
timing, makes it possible for them to get 
closer to the green with their first shots, 

‘But it is not only in driving that men 


golfers are superior. They have more 
finality—more finishing —punch—than 
‘women. Their short game is better. 
Women golfers—with a few outstanding 
iss Collett is one 
t their approach shots with 
jence as do the male stars. 
utting, a golfing art 
‘but much 
delicacy of touch, gentle woman is com- 
pletely outclassed by blundering, heavy 
fisted man! 


exceptions, of whom 
do not 


UITE possibly women labor under a 
temperamental handicap on the 
If is a game that demands many 
and. decisions which when 
‘acted on with 


links, 
decisions, 
nee made must be 
confidence. 
remarkable for the ability to make up 
their minds quickly, and to keep them 
made up. This lack of decision may 
‘account to some extent for the undisputed 


fact that men can beat women playing | 


person 
jpages and illustrated supplements 
the last eight years is Mil 


the elds of sport. Pomese 
temperament of the conve 
donna, coupled with the 
of @ high-priced press. age 
kept herself “before the eyes of the 
world, ‘Spred of foot unusual in a 
sound strokes, and a fine tet 
kept her the ‘almost undisputed queen 
of the amateur courts until, a few weeks 
ago, ‘world with 
the announcement that she had become 
‘@ professional, and was going to tour 
America under the management of Mr. 
Charles Pyle. 


LLE, LENGLEN is the world’s 

hhest woman tennis player, but she 
is a long, long way from being the best 
tennis player in the world. Big Bill 
Tilden is reported to have beaten her in 
love sets, without taking his sweater off 
Little Bill Johnston and a dozen other 
male stars undoubtedly could dispose of 
her She has been 


by several third-class men players. Ther 
probably are at least two hundred men 
fnvariows parts of the word who could 
peat her. 

‘Women’s tennis has been much over- 
ted. Action pictures of woman stars 
play give the impression that the 

game is as fast as the men's game. Iti 
Anything like as fast. Mlle Lenglen bas 


a certain degree of speed of foot, but little 
speed of stroke. 


(Continued on page 153) 
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| Why Men | 
at Sports 


file Wine Joe eich seat al 
women by betes alle ta reach tds bast 
Toots and send theen beck aafelys tort 
of her polats re won on er opponents? 
errors. A man of Tilden’s caliber would 
pol py mach opocd om the ball that she 
could do nothing with it even when she 
reschod iy which would be seldom. 

“iin Hides’ Wile; cur cxchempion, 
gets good pace on her ground strokes 
hen ker Dpponent slows her 0 get 
Tonfortably tot for them, bet. thet i 

low of fou. Any of the really 
ayers could Fp her game 4 
Faces by Torclog hero ren efter the bal 

‘oe eaplanation of meas ability 
beat women in tennis is that usually 
toon are tlle oa j 


= 


taller, and o 
Wills, her 


in ten 


MES tennis players beat we 
nis players because the 1 
greater speed of 
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io play the sort of 
MeLoughlin played to defeat the great 
Norman Brookes by the score of 17~ moved 
‘compares with it * popas 
larity in you ‘alatied 


to prove how quickly you can learn, 


1914? During every 
hard-fought games 
storming in to. the 


service nd almost every grow Tl send you a genuine “Musical § 
stroke, ever lived could n patented) for 
h 


‘Woren's interest in track and field 
athletics is, to a great extent, a post-war 
d . For some years a few 
girls schools and colleges had encouraged 
this branch of sport, but it was not until 
1922 that the Amateur Athletic Uni 

took over the go ‘of the sport, | 
and open competition became common. 


the spi 


seconds, made by Miss Fanny Rosenfeldt 
of Toronto last year. Almost, any. boy 
gh school runner can equal that mark 
he women's record for 220 yards in 27/5 pussi 
seconds, T seconds slower than themen's. creas aes 
‘The women’s record for the runni Water Ste 
broad jump is 18 feet, the men’s record 
25 feet 103% inches. ‘The women’s record 
for putting the 8-pound shot is $8 feet 
834 inches; twenty years ago the gigantic 
Ralph Rose tossed that weight 67 feet 7 
iuches. ‘The men’s official discus weighs 
4° pounds 634 ounces. Jim Duncan 
threw it 156 feet 136 inches to. make the | 
resent record. ‘The women’s offic 
discus weighs 2 pounds 1214 ounces, At “psrcey 
this year's championships Miss Lillian lussehl & Westpha 
Copcand set a new record with a throw Sead at 
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George Vreeland, chairman of the 
athletic committee of the Prudential 
Tasurance Company Athletic Association 
of Newark, New Jersey, has, as a volun- 
teer coach, trained many successful gil 
athletes, among them Miss Hazel Kirk, 
flint holder of the record forthe 60-yard 
wurdies. [asked him if women track 
athletes ever would become as good as 
men athletes, 


DON’T think that there is a chance 
| Af of it, he 


‘and they will continue to improve, but T 
doubt if they ever will d 
strength to compete with 
terms. You know how 
run on the street—almost waddle. 
astonishing how quickly they get over 
when they put on spiked shoes—how 
learn to stride right out like a man. 
‘Competitive temperament? Yes, 
they have every bit as much as men, 
y bit as good sports. 
arse bt the track 
game soon teaches them’ how to lose 
gracefully, ‘There is an exception now 
fand ther—but I've seen one of two men 
athletes who weren't good losers! 
we to be trained rather 


aa 
"+ championships in 
three evente—the 100 
the running broad jump, and the 
‘60-yard hurdles, Possibly she could 
have done even better than that, but no 
girl athlete is permitted to compete in 

nore than three evs 
“Just how much women will be able 
to improve their track records ix a matter 
for guessing. In the 100 yards, for ex- 
mple, a sccond has heen clipped off 
ce 1922, But the next second will be 
der. ‘woman ever will 
the hundred seconds flat. In 
[doubt if a woman ever gets under 

1025 seconds. 

‘Men, it seems, are able to beat women 
ust because they are men, 


Pasadena she wo 


ities of speed, stre 


New Test for Headlight Focus 
WEEN. the bulb in your automobile 
headlight “is focussed » properly, 
the rays of light travel in parallel lines. 
Advantage of this fact has evn taken 
ow systems of hea - 
‘wo steel plates with a circle of small 
oles bored in then are held in front of 
te headlight. If the beams. of light 
which pass through the holes register 
‘upon the holes of the outer plate as 
| viewed upon its inner surface, the head- 
Tights are in focus. 


fis | 
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Make Your Own 
Radio Set 


Porctan Scuesce Mowrutx publishes re 
liable blueprints of radio. sets.” These 


give exccHent results and can be made by 
Anyone who is handy with tools. 


Blueprint No. 
Describes. a simple, 
receiver of the fixed 
ation is contrelled by 


| wavelength adjust- 

ty of reproduction fs excellent 

becatise no audio Frequency current flows 

through the tickler col. “Phe coll is hand 

| wound and the rest of the parts can be of 
| any'standard make, 


‘Three-Stage Amplifier 
int No. 42—Pr cents 
stage audio amplifier to 
‘be added to one tube set of No. 41 to obtain 
Joudspeaker results. Is equally useful with 
any other standard one-tube detector cit- 
cuit, Consists of one stage of transformer 
coupling, followed by two stages of resist 
‘ance coxpling. Volume control is simpleand 
does not affect quality of reproduction. ‘This 
‘iueprint does not describe a radio receiver 
—it ir simply an audio amplifier to be used 
in connection with a one-tube radio te 


Four Tube Radio Receiver 
Blueprint No. 43—Price, 25 cents 
| Describes a four-tube radio receiver con- 
| sisting of one stage of radio frequency 
| amplification, a regenerative detector, and 
two stages of transformer coupled audio 
amplification. It gives the greatest power 
for distance and volume that is obtainable 
from four tubes, Easy to build, uses any 
Standard parts except the coils, which att 
simple to tind by hand, - Two control tun- 
ing. and. regeneration does not affect 
‘wavelength adjustment, 
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Thrills I Never Had 


(Contin from poge 16) 


if not drowning, was bound to be | 
lt. 

‘Slowly and painfully we began to 
imb upward, But the sea caught us and 
ragged we back, "We slipped on the 


sheeted rocks, “We were bruised aud 
ceding from our falls. 

“When daylight came we managed to 
find a shelf of rock high up, We huddled | 
down close together for warmth, Right | 
before our eyes the ship was torn to pieces 

inlike seas that came 


by the huge moun 
roaring over her ev 


stock, which was. dying 
ut T wake up at night so 
cold sweat and wonder if Tan stil alive. 


rm 
U.S.A., has even better eause for night 
sweals,. He is one of the last two or three 
vers of the Greeley expeditio 

of forty years ago 

Chub in Wi 


NK Colonel David Brainard, | 


a 
In the Army-Navy 
with whitehaired G 
self at the other end of the hig memorial | 
room, he told 
nerible 

There were twenty-five in our part 
th based at Lady: Fra 

Ellsemere Land near the 
Arctic Ocean, The reli 
Weretreated by h 


Then autumn came we built a little 
of rocks with walls only four feet high. 
which we 


canvas,” In this rude habitation we lived 
for the better part of a year. | 
“We hind almost no food. When the 
sun Teft in October we were already stary- | 
i. This meant weakness, which, i 
in, meant Tow resistance to cold, One 
san had both hands frozen. They fell off, 


‘To one of the poor fellow’s stumps we 
lashed a spoon s0 he could eat, 
T was at 


By good 
strongest. Th 

ss, the violent bitter 
drifting snow gave me no chance 


ug. the few | 
rhe 


‘There was no. 
bodies, We simy 
‘andl scraped gra‘ 
foxes away. One man, Henry, we caught 
stealing food. We shot him. ‘That was a | 
ghastly day. 


Y FIRST of the following June only. 

‘one or two others besides myself 
could walk. As it was believed a ship 
could ot ‘reach us this early, death 
seemed certain, ‘The gruesome effect of 
the fifteen oF so dead bodies lying on the 
rocks in plain sight cannot be described. 
We gave ourselves up for lost. 

“Then a miracle happened. A few days 
later T thought. I heard a ship's steam 
whistle. T concluded that my sufferings 
had caused me to lose my mind. ‘Then I 
heard it again. This time I erawled out 
cof our hut where (Continued on page 156 
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Laugh If You Like-/ 


155 


— But I Did Learn 
Music Without a Teacher h 


rT wae st 9 
paper 
all had responded wi 

selection on some musi 

now it was my turn. 
Thad always been known as a 


wan mare heptud 
ee 


play 
‘batuiently and took my place at the 
Tet ‘Thea {playesl—played at no one else 

‘played that evening. First ballads then 

Thumvers and poplar Cane 

forthe fe tein oy fe Teast ery 
center of attraction 

‘They had listened —dumfounded. | For a 
moment, now that I had finisbed, they rex 
Thained silent. ‘Then thunderous applause! 
‘Then questions. 

How 

"Andy 


nt 
ust afew cunts a day 


Free Book and Demonstration Lesson 
‘nd ot from 


do 
ou're the one who 


“Teacher? T never had on 
learned by myself, at hone 
‘They laughed a dived 

Taal you wat.” 1 countered 


JL replied, 


“1 i toarn 


98 YO ME oss 


Sse 


A 
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( Paint These 


| Lovely Things 


Yourself ~ 


For Profit and Pleasure 


Earn money at home 
this fascinating new w: 
in spare time—through 
membership in Fireside 
Industries, the national 
organization of artis 


home-workers 


MANY MEN 


‘oie sein Mas 


Thrills I Never Had 
ce nro 125) 


Greeley and the others were dying, and 
staggered down to the shore. My heart 
leaped. Not one, but several rescte ships 
had. reached us under the courageous 
leadership of ‘the late Rear “Admiral 
| Schley. We few survivors got safely back 
to New York, but the lives of nineteen of 

our brave comrades had been sacrificed to 
the ruthless North.” 

Thave known and listened to men Ii 
Byrd, Stefansson, Carl Akeley. Amund- 
sen, dohn Rodgers, Shackleton, Pershing, 
Sims, Stewart Edward White. and a hun 
dred others of their wonderful tribe. But 
in the last analysis it scems to me that the 
two classes of men who have the highest 
batting average in hairbreadth escapes 
and adventures are, without question, 
straightaway mariners and detectives. 


SHALL give two briet inc 
trate my point. ‘There was 
in Peder Bane. For fifty years, boy a 
n, he had sailed every sea on the globe. 
He had enough harrowing tales up his 
sleeve to stock a library. 

‘Once he was in the Caribbean 
den blow of hurricane force. 


Cay 


| 


‘As a. rain sq) 
fall overboard was not 


life by having « 
he sea's wild sur- 


sudded zest to the situatio 

hurricane going for five 
| ing ‘a. shoal ‘of sharks al 

Peder’s slender raft when the sea fell. | 
owed a game of tag, s0 ghastly that | 
Pesier's hair turned white in the two days 
before he was picked up. The sharks 

creased in numbers as time went 0 
‘They seemed in no hurry to-eat their pre 
But they took turns in_ going up for a 
nibble. Peder had to watch and dodge at 
each attack. Anyone who has ever seen a 
shark strike will appreciate the horror of 
his plight, 


“TRANGE to say, another ca 
saved him. A drifting boat 
pa ey 
Tic wok hslfe a his hands and'neare to | 
th telat veugrot hisstrenghs He | 
in tke best Sten bale See wit | 
{ist bet hoy equipped wath teal 


f 


plenty of ammunition. Peder did the 
human thing. He broke open the ame 
Il the shar 
his maniacal 


gs. a ship came along and 


picked the pair wp. 

My detective I shall have to call 
“Mahin.” because he is right now at 
work in New York on one of the biggest 
cases of his career. He frankly admits his 


mas I was called in on a case of persistent 
shoplifting in a big jewelry store. In 
forty-eight hours (Continued on pope 157) 
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remarkable book ever offeret to 
inosunind tented 
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ny orinty ook 
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Advice for Popular Science 
readers regarding safe and profit- 
able investments. See page 4. 
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Thrills I Never Had 
(Contnned from mage 38) 


T comered the head of the gang that was 
operating. But I had to wait im his rooms 
for his confederates. 

“They arrived in about an hour. ‘There 
were three of them. Apparently they 
‘were warned. All three covered me in- 
stantly, despite the fact that T had a 

Forabout half a second 


Then I let drive with my automatic 
at the middle of the three, throwing my- 
self sidewise to the floor at the same 
moment, ‘Three bullets crashed in the 
wall right behind where I had been stand- 
ing. But my first_man dropped in his 
trach 


last cartridge. 
utes later the police a 
‘captive, two dead bandits 
hospital.” 

ver hart a thril ike that. And | 
to have, Do you? | 


Students “Hear” Plants Grow 

BY LEANSEATING the growth of « 
plant d 

studer 

have 

the roo 


very fan ki 
relation of the condenser plates will pro- 
duce a corresponding alteration in the 
frequency of the current. 

‘his fet was adapted by the stents 
to the measurement of plant growth in a 
special “raslio set" so arranged that the 
root of a plant was made to press down 

the crossbar supporting one of the 
ndenser plates. The resulting changes 
re heard through ordinary headphones, 
Tike a ‘of oscillations which could 
be counted with the aid of a stop watch. 


Electrons Not the Smallest? 


AIN science may have to revise 

its theories of what constitutes the 
smallest thing in the world. Sir Joseph 
‘Thomson, noted British physicist, has 
suggested the existence of particles even 

ler than electrons. ‘These particles, 
he says, may form an atmosphere sur- 
rounding the central nucleus, the protons 
and the electrons which make up the 
nd it may be that their impact 
protons and electrons to 


See how easy itis to get ln the building 
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Read interesting article on Page 4, 
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Complete List of Winners 
in June Picture Contest 

FIRST PRIZE—$500 

J.C. Southwick, Houston, Texas. 

SECOND PRIZE—$100 

John H. Fisher, Los Banos, Calif. 
‘THIRD PRIZE—S50 

E. A. Oliver, Los Anges, Cait. | 4.5 


| 
Follow ze sy rues 
0 ee amr Get 
bet a a 4 a ; Many of my Graduates 
this Man! Ee ng lhe Getting $90, $100 and MORE Drahing! 
Ley | “Drain fe he BIG feld. ment very indy you 
Secret Service Operator || tars ¢:€: Rosary, Lo anise, Cant, | SiatmetbatNoria atom Wik SE 
38 Is on the Job! Biber Wass Be 
LOW him through all the ex- || hite'Pulip Varn, Be Lute, Mo, 
Fass ‘tear ot the | 


counterfeit gang. See how a | FIFTY $5 PRIZES 


crafty operator works. Telltale finger || 31 Babcock, Brooklyn, N. 
ints on the lamp stand in the mur- iby erred Jody 
Bere quefe rooms ‘The detectives | | Baker, Chattanooen, 


d ‘peta room! The detectives || Fontana, ‘calf, hrs. Cac B. Bul 
Scipecting rant and a great || Dalat Tee: Doo S. Cl, Bowen 
Exyuery weslved: Beiter than fection, || ate0,B. Corley, Cartrevile, Ga; L- 
Wo rue, every word of: Noobliga- | | Yirichane Lc Cushing, Piasow, Ne Hts 
(Gon, Just send the coupon. Fred. E. Davis, ogy) Quebec, 

fer Me me, Share igen tient es 

petted te oe 
| IT’S. 3 EAS’ YY Strate ies 

The Confidential Reports | arom cca 
No, 38 Made to His Chief || Sti umtta inane | SReiseasmeses concise 


Neb: 


Byuewey A | = ee 


‘And the beat arto ital inthis It || euie Growen, Mor Ain i, West 
may open your ‘eyes Couackie, Re Yt lowerd, Dare 
future for YOU ‘ae a highly ‘paid || fiscton,“Ontaro, Canada: ‘Edward: S. 
Finger Print Expert. More men are || Joven, Boston, Maser R HL Jonson, 
needed right now. This school has Moline, Ill; Join M. Keenan, Denver, 
taken men just like you and trained Col; Walter H. Kelley, Buffalo, N. ¥.; 


ther for high official positions, 


is the kind of work you wor nn? % ectia, a 
le the kins me R. A. McGinty, Fort Collins, Col.; 
like. ‘Days full of excitement. Eimer Noble, Rome, Ga; Mince Inet 
salaries. Rewards. and Velma Ooton, Winter Haven, Fla; 

Myrtle Poage, Bast Chicago, Ind A. H. 


Can You Meet [| ce S55, “Actown, Po Dyke's Automobile 
Gat easy fuckers pel 
This Test? George E. Smith, ‘Cincinnats, Ohio; Encyclopedia 


‘Brcatty” Hota’ iS" aces “af unt stan 
"A PRACTICAL BOOK FOR EVERYDUDY. 
Pie ten Owner il 


Hee Si iE | SiS 


Godaycerdectainctet dare vograeare 
me oe elf for this proteanon? 


Victor, Glendive, Mont.; Oliver M. Wali dn ares 
ex, Mt. Vernon, Ohio: B. W. Wall, ‘cata 
Youngstown, Ohio; W. L. Waterhouse, | 

Yosemite, Calif: Don “E. Williams, “Tate ook wat 

Grand Rapids, Mich.; W. E. Wilson, Tose ges on 


London, Ontario, Canada; Carl Zaebst, 
Bucyrus, Ohio. 
‘The namesof the prize winners in our 
July Picture Contest will be announced 
in next month's issue. 


Rerearen vivisection of animals will be 
at least reduced by the use of the movie 


camera, according to a plan of French ont WAtT—Order Nou! 
surgeons and scientists. Films showing | Gjoen e—tump amercea Merwcco 47.9 
in detail cach step of an operation would atom 
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250 Fourth Ave. New York Clty 
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—will start you on the road to 
success. See Money Making Op- 
portunities on pages 134 to 165. 
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Your Home Interior 
(Cntinet fm eae 0 


the lumber industry, and is unavoidable. 

How about the best grades in widths 
not too narrow? 

‘Very well. Specifying clear stock, or 

other defects, 

one-fourth inch 

ths 


square foot, White onk follows at th 
nts, while red oak is acent cheaper. 

1 Teal pi hree-eighths 
inch face but otherwise similar is quoted 
at twelve cents. I would not try to save 
money by getting any floor material in 
plain sawed or flat grain, but might con- 
ng a secon grade of ‘quarter 


reduce the pr 
Speculative buik 


rs of a room and second grade in the 
middle, where, t lity would 
po to waste 


OES oak  floo 
lengths? 
from it, unless you pay a las 
he pr 


\ extra labor, the job is beiter 
than it might seem, because the ends of 
pieces are to (grooved as well as 


the sides. Blind nailing every foot or #0 
with cement coated nails is advised. 
Modern oak flooring is concave beneath, 
or hollowed out in the back. ‘This tends 
to prevent warping. Ax a further pre- 
tion against misbehavior of the wood, 
the floor should not be laid tight to the 
walls but given a half inch of space at the 
edges, which will be covered by base- 
board molding. An oak floor calls for 
machine seraping, followed by sandpaper, 
after which it is ready for a paste filler 
of desired shade. ‘The plainest treatment 
dispenses with filler and is a dressing 
with special floor oil. Otherwise, a wax 

e is applied after the 


will ‘therefore stand. more wear 
‘This statement is based on tests at the 
U.S) Forest. Products Laboratory at 
Madison, Wis, We are speaking of the 
variety termed hand, rock or sugar maple 
—from which maple sugar is derived- rt 
its ee relative, silver, white or soft 
wi ‘hat. ake ‘the long leaf pine that you 
mentioned? 
"The first grade, quarter sawed, alias 
rift sawn, edge or comb grain, is very 
fatisfactory. Tt has the advantage, labor 
saving and otherwise desirable, of coming 
in full room lengths. And such length is 
incidental proof that the flooring is 
ere ter on Sas leaf 
stead of frm other specie, 
Ressible, itis ad- (Confined on pape 160) 
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[ARTOONING 


EASY TO LEARN 


isa rata A ee 
roof! “Just red this “ttaight from the 
shoulder” letter. m 

“The enclosed cartoons,” says O, A. 


dt, a. Wisconsin ntudent, 
in drawing, 


and enjoyment as well as p ia 


Cartooning Pays Big 
There's no more, attractive, oF highly 
id “profersion today thats Cartooning 
lions of dollars are spent every year on 

Capable cartoonists earn. 


R 


right at home in Park 


proved 
Graduates, 


been printed, which given all 
-tordat inforaation on the thousands of 
Commercial 


ani enables you to enter thst hel, Te 
tells all about our students—their success 
—what they say—aetual reproductions of 
their work—how they made quick profits 
while studying. This attractive book. will 
be ent without cost or obli 
for it. Mail coupon NOW. 

‘itoom 2b, D 


School of Cartooning 
AL13-15¢th St., N. W. 


RomSAies Stak See a 
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Your Home Interior 
(Contino from pose 180) | 
vised to run this flooring continuously | 
through doorways, omitting the usual 
threshold strip or door saddle. “Ends of 
the material are not tongue-and-grooved. 
as with oak, so that the ends must be 
carefully fitied. At ten-inch intervals 
tcightpenny steel flooring nails should be | 
blind-driven at a forty-five degree slant. | 
Blind or secret driven means a nail put 
in just above the tongue, its head being 
oncealed by the lapped groove of the 
‘strip of floor. Bach strip should be 
forced to a tight fit against its neighbor 
1y hammering against a bit of grooved 
stock that protects the tongue of th 
placed strip. 


FOW can Tbe sure Tam getting the 
ne article in 

Length, reddish 

yellow, freedom 


mark may be a guarantee, and the word 
of a reliable dealer is worth having. We 
ust note there is some dimensional 
variation between different woo 
factured, though the nominal 
may be alike, and that gradings differ, 
as clear, sap clear and select for oak. while 
southern pine grades as A, B,C, D, 
wed by common. Clear in oak: and A 


hk for a southern pi 


floor? 
Tt is scraped by hand or machine 


‘down with floor wax 
applied with a weighted brush. | Anoth 
treatment, which is not so well recot 
mended, ix two coats of shellac instead 
‘of varnish, followed by floor wax. Oil 
stains are sometimes used. It is assumed 
that paste filler is not required for a 
tightly laid floor. Whatever the finish, a 
floor should never be mopped or scrubbed 
with water. Wipe with a damp cloth, 
ly taking up moisture with a 
Fag. About once a month clean the 


will 


IRST that the lumber isquarter sawed 
at least three-fourths inch thick, wit 
‘out knots or flaws. You must decide b 
tween softwood and hantwood. also li 
tween material that is naturally resistant 
todecay and other kinds that must be well 
protected by paint or else. ‘Trade terms 
aremisleading.since""hard wood isaname 
tused to include some of the soft=st hum- 
her, sch as chestnut, basswood, cotton- 
wood, yellow poplar. If you want really 
Iard wood that will resist wear, dents and 
scratches, take oak, maple or birch. ‘The 
latter is well qualified to be in such com- 
pany, for while it is the merest trifle 
Softer than white oak it excels red oak. 


Southern pine (Continued on pape 161) 
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Aviation is the booming industry—grow- 
ing by leaps and ound. ‘Sten needed in 
‘every arm of the service, Five tines a= 
many. needed today in Practical 
Aviation, in servicing ilding, a 
piloting,’ We teach you Practical ‘Avia 
tion at home. 


LEARN WHILE YOU EARN 


Our course is one of the most com 
find. thorough ever. published: directed 
by aviacors who have flawn hundreds 
of thousands of mites. They write in 
fray that you wil understan, and 3 
all grasp the full meaning of everything 
la atria; how i hie eer 
tions airplane engineering; maintenat 
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Monae to tito aviata 
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Your Home Interior 
(Contineed frm root 180) 


ranks next in hardness, and is very meri- 
torious in quarter sawed form. 

Which are the decay-resistant soft 
woods for interior trim? 

White pine, western or sugar 
hhestnut, eypress, redwood and sp 
The two latter are 


os AY 
ween Kew ‘Bippont teataaie 


fore they are pi y 
region of dampness and ‘masonry walls | 
that sweat oF condense moisture inside | 
are conditions that especially call f. 
lumber of natural longevity. Paint or | 
‘enamel protects the exposed surface of | 
trim but not the ler side. 

And what are the other woods for trim? | 


WOOD orwhitewood. which shares 
the latter name with yeliow poplar or 
p tree, and American gumwood which 
is better known as red or sweet gum. 
These Uhree varieties take paint well and 
are often given a hixurious finish of white 
‘enamel. Gumwood that happens to be 
figured or of an interesting texture is 
properly treated with a natural finish 
that brings out grain and pattern beauty. 
‘The enamel process takes much time and 

ce ve conte are appli cach 

pbed. Fi 

sandpaper is used except for the last coat, 
is rubbed to a dull finish with 


Homers 


hth tt Sa ir 


cone mon, yates 


st ataleten ona 


mice atone aad warn name [a oa pci 
f some and, Sor eS Se 


formation given in this article. 


Chick's Eyes, Taken from Egg, 
Keep On Growing 
ken from the 


and planted in a culture 
were found to grow and devek 


P composed the medium 
In which the eyes were planted. 


A our REACHING more than 
mile and a half into 


well dilling near San Diego. Calif. The 
new well isthe first to be dniled more than 
6.000 feet with electric power. The dei 

ing will be kept up, say the engineers in 
charge, as long as it proves practicable— 
oil appeared at 3600 feet, but the tests 
improved farther down, so the engineers 
Kept on drilling. 
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Queer Pranks the 
Moon Plays 


(Continua! from pave) 
mmfort. Science believes that 
conditions among other simian apes 
are about the same as among gibbons, 
and that there is a set of cries, instine- 
tively developed and the same in all, con- 
veying comfort, discomfort and various 
desires, threats and fears. ‘The mon! 

help these sounds with gestures and b; 


‘making faces. | 


‘0 IN a sense, monkeys do talk, says 
Professor Wilder, of Smith College, in 
his book, The Pedigree of the Human Race. 
Professor Wilder also points out that 
babies exhibit many characteristics extra 


“Among primitive peo 
tinues, “we find a natural acceptance of 
their kinship with other animals, Es- 
pecially does the distinction between men 
and other animals disappear in the co 


tries inhabited by the great man-apes, 

Everywhere in such places these great 
apes are considered to be simply wild 
mens are denominated a4 mack Yn the | 


native langu appear thu 
local folklore and popalar storiea” 


“The Practice of Organized Pla: 
By Boren and Mitchell 
Published by 4. S. Barnes and Co, 
“Education Through Physical 

Education" 


nes 8. Way 
Pubttied by Lin ond Fe 


OW near do you come to being an 

athlete? Wel, to answer itone way, 
if you can do the following 
would. 


ality for membership in 
Pathe hovorary albetic fe 


100 yards in 11/5 secon the 
low hurdles in 31 seconds; do 


Tunning broad of 17 feet: pole vault § 
frat 6 chess throw a bazcball 250 fet 
‘on the fly and kick a football 40 yards: 
im 100 yards in 1 minute 13 scconds, 
in 12minutes 15 seconds, 
“And here is what a college girl should be 
able to do to be pronounced an athlete: 
‘Do a running high jump of 4 feet 8 
inches; throw a basketball 70 to 80 fect; 


run 25 yards in 3.1 seconds; go over a 
buck 5 feet 8 inches hight and do a for- 
ward roll, backward roli, head stand, 
hand stand, cart wheel and hand spri 


SCHENTIFIC methods are being ap- 
plied more and more to finding out 
just what students can and should do 

the way of physical strength. According 
to the authors of these two books, there 
will soon be a universal “physical quo- 
tient,” just as there is an intelligence 
quotient, to serve as an accepted stand- 
ard by which to judge ourselves and see 
how physically efficient we really are. 
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buildings. 
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National Electric Code, 
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48 pp. Price $2.50 
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(Continued 
‘Somebody told me you were going to 
it in a carbon burning outfit—" he 


wn, and then he spotted the new 
apparatus, “I sce you have it already 
I want this motor burned out right away 
0s just oad with carbon. "Can you 
“Sure I can,” replied Gus, “but not by 
burning out the carbon. From the way 
that motor is running there is a whole lot 
beside too much carbon, and_ it 
would still run rotten even if I did give 
it a burning out.” 

Is that so!” growled old Burdett. 
“It’s the carbon that’s making it run 
rotten, I tell you, and if you burn that 
‘out I'm sure it will be all right.” 

But burning the carbon onl 
‘out the clylinders,” Gus protested. * 
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